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HIGHER' steCOlJIDAR'y COURSE 

CHEMISTRY SYLLABUS FOR CLASS XI 

OF . . 

Board of Secondary Education, West B^gal 

Course Content Noles 

1. ia) Equivalent •weight- (D)- -Demonstration hy teacher*)* 
equivalents of oxygen and car¬ 
bon ( Duma’s experiments ) ; 

determination of equivalents of 
metals ; by rdi^aoements pf 
hydrogen, by the addition or 
removal of oxygen, b*y analysis 
or synthesis of chlorides, by dis¬ 
placement with another metal, 

Numerical problems. 

(b) Equivalent weight and 
atomic weight. 

(c) Determination-of atomic 
weights as included under Avo- 
gadro’s Law ; also application 
of Dulong and Petit’s Law and 
law of isomorphism. Idea of 
exact atomic weight problems. 

2. Electrolysis. 

(a) Faraday’s laws of elec¬ 
trolysis. 

(b) Ionic explanation of con¬ 
ductivity and of electrolysis. 

Acids, b{i.ses, salts, neutralisa¬ 
tion ; and salts, basic salts, 
neutral salts ; hydrolysis. 

3. Equivalent weight of Cases of back titi'ation, or 
acids, bases and salts. Standard of indirect estimations are not 
(including normal) solution, required at tl/is stage. 

Simple acidimetry and alkali¬ 
metry. 



Kotes 


Course Coiytenf 

4. Elementary idea ,of ato> 
mio structure—protons, eleo- « 
trons, neutrolos ; electro-valency^ 
and covalency ; radio-activity : 
isotopes ; oxidation and reduc¬ 
tion in tqrms of electrons. 

5. Metals and their com¬ 
pounds. 

(i) Physical and chemical 
difference between metallic and 
non-metallic elements. 

(ii) Extraction of metals 
from their compounds occurin^ 
in nature. 

(iii) Properties of metals. 


(a) Physical properties. 

(b) Electro-chemical series 
of the metals—Action of oxygen, 
water and dilute mineral 
acids. 

Displacement of metals from 
solutions of their salts with 

i 

another metal. 

(c) Action of nitric acid, 
caustic soda and chlorine. 

(iv) Alloys — Elementary 
idea about preparation. Some 
common alloys e. g., brass, 
|pO)Cize,'german silver, dui%lumm 
soft solders, t^'^o metal, alloy 
steels.- 


The treatment of the course 
content should not exceed 24 
pages. 


Only mention of the different 
methods with example and 
equations (where necessary). 

(D)—Exhibit the metals, 
sodium, calcium, magnesium, 
copper, zinc, aluminium lead 
and iron. 


Copper from copper sulphate 
soln., with iron ; silver from a 
silver salt solution with zinc. 


Only quantative composi¬ 
tion and uses. 
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Course Conitent 

(y) Some common metals. 


(a) Sodiurii! Extraction, 
properties and uses. 

Preparation of 'sodium sul¬ 
phate, sodium carbonate (Solvay 
process), caustic soda (electro¬ 
lysis of brine, and lime method). 
Their uses. 

Preparation of glass. 

(b) Magnesium-'-its extrac¬ 
tion, properties and uses (light 
alloys ). 

(c) Calcium—Extraction 
and properties. 

Preparation and uses of lime, 
plaster of Paris. 

(d) Copper,— Extraction 
from copper pyrites, properties 
and uses. 

Preparation of copper 
sulphate. 

(e) Zinc— Principle of 
extraction from zinc blende ; 
properties snd uses (alloys;, 
battery- makin g). 

Galvanizing ( Comparison 
with tin plating). 

(f) Aluminium,*^Extraction 
from bauxite ; properties and 
uses. Thermit process. 

Preparation of aluminium 
oxide, chloride and sulphate. 


Notes 

D—^Charts showing prepara¬ 
tion of different compounds 
from a .basic con&pound occur- 
ing in nature. . 

Individual compounds are to 
be read only to the extcfst 
indicated. 

Only chemistry of extraction 
of metals ; commercial cells and 
furnaces are not required. 


Brief mention of cement and 

its use as a building material. 
Only - the principles of the- 

different steps. 



Course Content 

(g) Lead,’—Principle* of ex¬ 
traction fromj^alena ; properties 
and uses. 

^ Preparation of litharge and 
—red lead action of dilute hy¬ 
drochloric and nitric acids on 
them : uses. 

White lead (formula only)'i8 
a pigment. ' 

(h) Iron—Extraction in the 
""‘Blast Furnace. 


Cast Iron, Wrought Iron 
and Steel. Principle of pre¬ 
paration of steel from .cast iron 
(description of any of the process 
not required). 

Properties of Iron—Busting 
and rust-prevention. 

Preparation of ferric oxide. 

C* 

6. Carbqn Compounds— 

Organic Chemistry. 

1. Fuel; examples of solid, 
liquid and gaseous fuels. 

(i) Chemistry' of prepara¬ 
tion of water and pro¬ 
ducer ga$«. 


Notes 

Purification of lead (elimina¬ 
tion of arsenic, desilverisation, 
electrolytic refining ) not re¬ 
quired. * 


D—Chart of Blast Furnace 
detailed description not re¬ 
quired. 

Function ‘of coke and lime¬ 
stone ; simple' equations to 
explain reduction of iron by 
carbon monoxide and by carbon 
and formation of calcium sili¬ 
cate slag. 


Scope of the subject: - 
The course content is to be 
converted in 24 to 32 pages. 

Commercial plants are not 
required. 



Couvse Content 

% 

(ii) Destructive distillation 
of coal—Coal-gas and by-pro -, 
ducts. 


Destructive distillation of 
wood, only products are to be 
mentioned. 

(ii) Produejjfg of fractional 
distillation of petroleum. 

(2) Hydrocarbons, 

Preparation of methane, 
ethylene and acetylene, Pro¬ 
perties ; saturated and unsatu¬ 
rated compound, ’ substitution 
and addition products. 

Homologous series : • illus¬ 
tration. 

j 

3. Halogen derivation 
of hydrocarbon— examples : 
Chloroform, iodoform, ethy¬ 
lene dibromide are such 
compounds. 

4, Methyl alcohol {pre¬ 
paration from wood distillation 
products ). Ethyl alcohol (pre¬ 
paration from glucose)—methy¬ 
lated spirit. 

Structural formulae of 
alcohols : alcoholic hydroxyl 
group (with reference to the 
action of hydrochloric acid, 
sulphuric acid, organic acids, 
phosphorus pentacbloride, 
and oxidising agents). 

Glycerol is an alcohol. 


Notes 

Description of the gas works 
not required ; but mention 
should be made of tthe different 
stages—distillation,, removal of 
tar and ammonia, removal of 
hydrogen sulphide. 

D—Chart. 


Preparation or reactions of 
these compounds are nob 
required. 


Detailed study of these 
reaction not required. 

D—Chart to show the re¬ 
lationship between different 
clastes of oi^anic.compounds. 



Coarse .Content . 

5. Formaldehyde (prepara¬ 

tion ). Formalin bakelite; ^ 
plastics, acptaldehyde (for¬ 
mulae ). . ' * 

(i) Acetone (Preparation 
fjcom wood distillation pro- 
•duct). 

Structural formulae oof 
Aldehydes and Eetones. * 

6. Foribic and acetic 
-acids—Preparation. Structural 

formulae. 

Some organic acid of every¬ 
day use ( e. g. oxalic, citric, 
tartaric ), 

7. Yeast —Preparation ; hy¬ 
drolysis.' Essences, Fats and 
oils ; soap. 

8. Cellulose and starch. 
Importance of cellulose pro¬ 
ducts in the arts and industries. 

Sucrhse and glucose. 

9. Products of distillation 
of coal tar. Peculiarity of 
benzene ,d>nd its homologues, 
Bing ‘and chain compounds. 
Some derivations of benzene ; 
some dyes,, antiseptics, medi- 
cinals etc. prepared from 
them. 

10. Food. — Proximate 
principles of food. Nutrition ; 
balanced \ diet. • Vitafnins. 

i 

Digestio]\. ' 


Notes 


Eeactions^of aldehydes and 
Ketones not required. They are 
to be read only as products of 
oxidation of alcohols and pro¬ 
ducts of reduction of acids. 

f 

Chemisft-y of these acids or 
their structural formulae not 
required. 


Only a popular treatment in 
outline is required. 


Only a popular treatment in 
outline is required. 






^^^t?r— Equi¬ 
valent weigb^; CTt^^»t?f—Conabining weight j f^<ltl?*tt^ 
^—Law of Reciprocal weight j —Law of 

Equivalent weight*; CTfW^'«t<J —Law of Combining weight; 

—Combustion tube j —Combustion furnace ; 

C?Pt*f —Boat; —Replacement. 

• 

•rrsf'vi fsir«ft*i’rn5 -snsj^ 'BiTJftJT i f5R:«rt9»rr® 

'=si«m esrmsTof^r ^ c’r ^W's >sfnim i c? • 

cTisfwrm jprr<^ ^ 'smv i csi^ c?m®tni^r 

CT cVw .a ?T3im jpiT^ f^ir^wtiTr i 

Tf^if «« 'B««)if3t:«iT-M-<f ^«rt^ 'snpftf^ ’f^CTflfJT 

f<nrwsr, arrfiisT Jiir?fBrsr ti tot^sr .a^< •rr^ -aftwf^nr «rr^ 

fH'fk ♦f’fRs ’TfJaFrjRi I 

^?Ri ^c?i5T 

( Ricter ) I m^ ^ I 

'6C1I^ ( equivalent weight > 

CTf^R^t^rc^ ( combining weight) I f^ 

♦ ^ 

nf^5rr«i ^¥i ^ ^T^1* 

^ ^ ^1 C5if*n:«ft^n«i ^ i a 

atf%^ ’»r?i"nc^ ^ n\n c^ 

'e'sfsrc^F n?r< ?i i 

* '. * 

c’T^Rir ^ ^ 

«fr^«n 4iam i 
III—1 



5533 ’ 53325 ^ 

' C^rt^Srs^^g^ ^TSf 

f 

Law of lleciprocal Propottion or Law of 

f 

Combining or Equivalent weight 

"1792 ’saj ^1 c^%<2rr^TT5! 

c«rfc’rr?i5^ sf’ifsf ^ 5:11 ^c?r i f% C3i\f5i^ 

ortn ^f^1 

^ ^1 'acn^ ^'Q ( Law of combining 

weight) ^ I 'Q I 

C’Tt’f I c>T^ va^ ’PifS^ ^ ^1 

( Law of Equivalent weight) I f^?t^*tn5 

’^af Tt is*rf?5*it^ ^sjm ^t?i %««rr!i5’i'r^ 

• ’Tst^tn ^ ( Law of 

Chemical Combination ) I 

^3 ( Law of Reciprocal Proportion )S 

^ "s^aifS ^i:^— 

t 

^ (B ^8 C) 

^♦fir c«i\fiT^ *|iifl^ai6i (A) 

^ 35 ^ (AB (iW? AC) m '®tl1 

^feer (B^ec) 

'^51 (BC) ^ CTt^ »5wt< (^r-'fWW 
c^im (A) ^ ^ c®!^ 

WCT wm C^t5T ®ra»f ( simple multiple ) 

wttc« *ftr»rwi ^ ^ I 

* ( 

wa, n?t< B'« c otf^^ •ifK A-^T mw 

^ ABAC c^*f ^ I ^'« TsiR A-ia^ ^WH 
j;-arr^i,,'iB;4^ 'e'w^ y-'irrsr aj^ c-ai^ '6^ z-3rfi( I 
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B C >e^u x->srr?i ^ ^1 J?3i 

B >« C ^ 15^1 BC v-.^ 

^ 'z-m C"^ 

nX 3 ;^B^ ?^inXZ5lt^ C-^ 

>IC^ I [ cncTf^ CTO n 'e m ^ 

>I^5( Ji»^ ] 

’?3['«T?JTr?f B C 

B ; (:j=:i;: z ^«rT( nx^/; mxz 
^lBT«t 1 % nft't' (H), (O) 

(C) ^1 w\ (HaO), 

(CO 3 ) ^ (CH 4 ) ^ TO I ^’«n ; 

(i) (H)+'5PPtoR 

(0)-^«f51 (H 3 O) 

(it) (C)+^1>rm(0) 

-^^i{ (CO 3 ) 

(im) ^Wt^W^f (H) + Wtt^ (C)->toi? (CH 4 ) 

^ 

c*f^i s 

(a) 2^T’I'6TO^ ^CWTCWST 16 'appfnCWWl ^It^f 

^ ’T^sf TO's?^ «r;3,(HBO) j ^ 

'«(«r?n, 1 '®t’f 'ewcsni h. 8 o-^i^ *ic?f w 

TO 

(u) 12 TO TOsi 32 TO 'ewni 'ST^f^CTOH »IC5P 
TO Tost ^^(COa) , 

3 'QTO^ C, 8 TO wsrai 0-^?i ^ ^ i|^ 

(m) ^TO, 4 TO 'eTO^ 12 

>iC5f ^ 1 ^?I 1 TO M (CH 4 ) i‘ ‘ \ • 

W 1 ,1 TO 'mm H, 3 TO 'QTO^ C-W ^ 

TO f^C«R '®lll 
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‘C(z) 
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^kcsm wfsfl ^: 

(^) I'st^ ^f^c§fc«mc^ fiflffe C*it^»t «nn ^ 

cif<ti Thf 1 »icar 8 w '6«f:5{^ 

^ ^yi\ m ^^(HgO) vD?? 3 ^=T^ 

.'.f^m^lCGHj j ’Sjaj'BRS:^ 3 'ot’f 'eifc^ 8 ^5^ 
^«n:5nj ^ i c?«{i 

c^?f (CO2) ^rr^ 'e '5(^f5ic«fC5T?i ^«jn 

C:0=3:8. 

(«f) 3 'e'8R?{?i C*i^^«1 *k^ 3 

m?{'^ W 1 'Q«rW^ ^ttcwtCWil vil??. 8 '®t’f 'Qircsf?! 

^ ^1 ^"^TfaFC^i f5(C«fs( (CH 4 ) 

(CO 2) "^PC?! I ^ 1 

8 »IC^ C^^f ’ftsr I ocelli 'Sf^ps 

« 

(HgO) Cf«n m c^ '6 

H;0=l:8 

■(?t) 8 crft^ Wi »fcsp 

(H2O) 'iiTs (CO2) r 

3. '« 1 ^ ^1 (7i\if 

I c^'^c’t (CH4) ^«rr<^ cir^i c^ '© 

C : H=3 ! 1 

2. * csJtf^^ *>r»rr< (h). 

« 

c*rrfwf^ (Na) ciptf^sr (Cl) 

.(HCl), C*rrf^T5f cwt^% (NaCl) 

(TTff^^tJf (NaH) 

^ TO I ^ ^ 
c»rff^ '6 cFrfti3?c^ fiififfe WC5W 
cih^r * «ff%i fefiT^’iT^ (£f3it«i ^?n 

'®Ti^ ^ cTKfJT ^: 




<^) ^t^C^tCWsr Rl^c^k’^*! C?Ftllt^ (HCl) 

(1 ) C»rrfwra( (NaH) 

cifrcsra '^wtt® 


H ; Cl = 1 ! 35*5 
H:Na = lt23 


Na ! Cl=23 ; 35*5. 


c>itf^t3i 'Q ca^tf^csnj c^\’t c*rrf^^ ciFt?rit^ (NaCl) %?r^c«i 

w«ft c?«ii c*frf^^ « ciFt%?ni 

Na : Cl = 23 : 35*5 

(^) (NaCl) 


( 23 ^tn ) 

CTk5!?. 

Na;Cl = 23: 35’5 
NasH==23!l 


C^rtfwt^l (NaCl) 

C*rrl%T;t3f (NaH) 

a 

H:C1 = 1:35*5 


« CiFtf^W^ c<t9f C?PT?rf^^ (HCl) f3|t?RJ:«! 

m] ^n optflicsi^ ssvn 

H;C1=1:35*5 

(’t) ciPtfisi crT?it^ (Hcn 

( 35-5 ) C>ltfwr^ (NaCl) 

c^t(m 


H; Cl = l :35-5 
NaJCl = 23: 35*5 


Na ; H==23 ; 1 


c^iTfwr^ 'Q ^ttc§tc«R c^»f 
^ (NaH) 

Na ; H=23 :1 

3. (C), *rrsrpi3i (S) v4i^ 

(O) *1^*^ 



. (cSa) i ^ (C0a)'| 
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«{^Q 

(SO 2 ) ^r?i I *rr5^^n 'q 

^wcsni C5ft»r *ff?Tn f^'stc? 


fefT^’tr^ ^ai isf^rr*! ^rir 

f 

'STOW c*iWr 

■• (^) :?pt^ 

( 3 ) 

dtf^ ^>S*ft5 
C:S = 3:16 
C ; 0=3 : 8 


Of^ : 

$ 

CS^Ww ^ 

(CSa) 

(C 02 ) 

CaftOTT 

K • 

« 

SsD=16:8 


^ c^’f (SO 2 ) 

cff^ ^ c^ '« ^%'8n:Ji?i *5(?i'’lT^ ^«f1 S : 0 = 

8 : 8 i 'srarslT^ 1 %%^^ s : 0 = (,2) x 8 ; 8 } 

^^(tC5T 2 ( simple multiple ) 1 


'f^fe ^TOW C^9{ 

(^) ^^firosfsr 

( 8 ) 

. 

caik^Rf 

C;Q=3:8 

S:'o=8:8 


Caitc8^?[ (?i^^ ^iai’ 

(CO 2 ) 

(SO 2 ) 

af^ C^m '«W(^ 

C:S=3:8 


^t^5i '6 (CSs) c?^ 

??t^ « *rf»nFtr?i^ C: S=3 ; 16, 

C I S=3: (2) X 8; v<i^ 2, >rr9i5Ptc^^ 


'5}f^5p J 

'(sw?^ ctW • 

(# / 

( ,16 '€'8^51 ) 

1 


CaflC»W vfl^^ ^iar 

(CSg) 

(sOg) 





<?i\c9Rr 

C;S=3:16 C; 0=3*: 16. 

0:S = 16;]f6 C: 0 = 3: 2x8 

'6 '5i^l%cwi?nf c’sit’f (CO 2 ) 

cif^ '« c$\f5j'?F 'STl C s 0=3:8 i 

c^(W 'sifpirff C;0 = 3;(2)x8, 

»p 

v3^5T 2 I 

4. Ih), (O), (C), (S), 

(Cl), CJfftwr^l (Na), (Ca) aW ’TCTf" 

I Tfn : 

(?ftOTr ^t^cstcTORi 

* 


^^((HaO) H:0 =1:8 1 

f^«15T (CH 4 ) H ; C = 1: 3 1 

^rr^l^PT^ (HgS) H : S =1 116 1 

• • 

(HCl) H : Cl = 1: 35*5 1 

c>rffwt^ (NaH) H ; Na = 1: 23 1 

^rt5|%t3r (CaHa) H : Ca = l: 20 ’l 


'«nf%W5T, 53PT^^i, ciftHi^, cjrrf%?iT5(, 

csr^^i'Qfii 1 ^ ^ 

8 , 3,16, 35-5, 23 ^Tn 20 I 

^ ^f? *t?i"»fc?r c^\n ^ 

^<Hr$ ^ ^.’ (?i^ 

I 

t%sr^c«i I ^’»tl! 
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(?ftoPRr • ci feg nr 

(COg) C, ; *0 =T 3 I 8 
^(CSg) C sS=3:16 • 

^Wtn (SOg) S : O = 16 :16 (2) x 8 :16 

I 

C^rff^ (NaCl) Na : Cl=23 : 35-5 

c?Fr?T^ (CaClg) Ca : Cl=20 : 35-5^, ••• 

» • * 

(CaS) Cq : S =20 :16 

^Tt^rfwf^ (CaO) Ca ! 0 = 23 ; 8 

c»rrf%¥R (NagO) Na ; O=23 ; 8 

( Equivalent or Combining weight) 


%«fT5f*rf^ c?<n 1 ^iTf 

c^ '6'sn:^ f^1%^ ^ 

c^\^f *1^*^ 

fkf^ c^^’t I c^\’f ’tk5R?r <2f*ft^ ^%'i 

4 

I 


^Tir c^, 


(HgO) 



'6 


'®<«n H ; 0=2 ’. 16=1: 8 j 



c^t«?r5i 1U9TN <Tm3rr*rf^ ««r?f i; *w^c^ 2 


'«wi^ 16 i «f?F 

'€w^ 1 'ewj( 8 5 ^ps 

(CH^) TKii '« ^t^^fcirc5t? '®«n‘ C : H=12: 4=3 :1 j 

'Q®R 1 

w4c^, cTf'iTO '8i?{^8^5f 'e«rc^ 



• * » • . 

1 W9l 3 .^t’f ^t^JT 1 

»fCT I 

c^^t?i Ti ^sii %<«rT5?’rT^ ipsT^ wf=? i 

f^of 'SR^TOs c?r(5j ^ c^’t 

^c?i ^ c^sR^ I ^wr^ wi ^tif c^ 

c^ffwi^ Ti wfcsr^'srsjTr?^'«wc5nf oft^i c^’t 

f^l%^ c^itf^f nftc<?r '6 nt^3it«rR^ i 

c^«fr^r?i ^far csitc^f^ c^ ^srr^®!^ 
^Tn^ ^1'm\ '^TK 

cTfwms^tff I 5rf«rhi*f«tR- 

cm\ : % 


?n ^5{Tt“v^^?| = 

,c^-^ *rf?;^T«rr^^ 

c>rRfT'®i 


c^ 



(H) 

II 

>-• 

(O) 

16 ft 

2 

c?rRf5( (Cl) 

35 5 

=35-5 

C>rff^^ (Na) 

f ==23 

^t5I%R (Ca) 

o 

Cvl 

II 

Sh 

^iRtCsif^niR (Mg) 

1) 

•-• 

(Al) ^=3 

-wti^ (C) 

i^=3 


^®irt^^'®tir ^1 C^ri^f*r5tlI3f^ (Equivalent or Combining* 
weight) 5f^S51 o i2ff?r *iw csi\f%^ *t?f«f^ ^taR 

?l ciFtfliR^ w ’ti^r ^c?i I «iiTf*sf%^ oitifT^ m c^Vi 
'6’^^ ^<irf3Frsf 1, 8 v£i^ 35‘5 i f^^fhra 

^ar »it*fR«i«tc?R ^vm ^f^n ^^ii : 
l( (c^ i£l^ ^ 

^^5Wt 'SWC5R ^8 W^^'STOTSr 
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^135;4t^^ ciFr%®R[ ^ 

5^ C^ C^fipp »|wtci^ 

liai)^' . ' 

1 ^«R1 8 ^1 35-5 ^tn ClFtf^W^ 

'ew.^ ^ 

w\^^ I m-\ : 


(i) ^rr^c^tc^R^i f^f%5 c^\c9t^ -m i 


4 


i^5r 5i%>nvffiw=j wm'sn^ ^ 



(i) 6 ^n 0 : HjO 

(ii) 28 ^n Na ; C#f NaH 

(iii) 20 Oa : C«f\n CaH,. 

(iv) 86-6 01 : C^n HCl 

(v) 127 'm I ; (M’t HI 

(vi) 16 S : C’rt’f H,S 

(viO 8 0 : c^’in CH^ 


t (ii*) cif^i : 



(i) 1 ^5t H ; C^f H,0 

(ii) 20 wt^ Oa : C^?f OaO 

(iii) 12 ^ Mg : C»I^»f MgO 

(iv) 82-6 win Zn ! C^\’t ZnO 

(v) 8 0 : CT'W 00, 


(iii) «Ftf^C5(?I Clf^1 


35 ■ 5 ;SI5f 5T(J« 



(i) 1 srn H ; c^n hoi 

(ii) 12 Mg : C^’f MgCl,. 

('iii) 80 Oa ; OaOl, 

(iv) 9 «tn A1 : AlOl, 


c5rrf®?{T3i;" wr^if^fTsi, 'scfc^tf^si, f^*^v 

TT^; ^s^Tt«if^5nrf5(^^nf^ ^«(t3R?( 23, 20,127,12,. 

32*6, 3, 9>5rfff I 
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C E^ivalent and Gram 
Equivalent weight) S »l*s«rrt' 

5rrai I 16 24 ^ 

16 '«»*i ^tfr vflTs »5'^fi» *i^'sit‘3 24 '®«i ^tfr I 

^ I ^*<1 *• ^wtcw?. 

'®f^f^c«R Ti ^rHr»nrM?f ^««rt3K>r i, 8 20. 

I ^f%'8R*?(i ^«rr3FR 

1 srf5[, 8 ^«it^ 20 I 

( Variable Equivalent weights) s C^- 
>i5|?gr oi\fi*i^ CTf«fT^1 ^1 ^siTts^- 

^r^'Q I, 'w cwt^ C3f\% c^u (Rtc^ ^vsf 

<5^iT C>lt ^ I f^f%l 

c^'tc’T c^\c9i^ 5?1 

% 

^1 ^'hi I ^<«ri J 


C»flC9R{ 

C»l'lC9Rf 


<?ft^ 



f%^-5rr>i cTOt^ (CuCi) 

Cu : Cl=63*5 s 

35*5 Ch=63-5 

cmrt® (CuCla) 

Cu: 01 = 3175 

:35*5 Cu=3r75 

3nRt^*rf^\5 (CO) 

C :0 = 6;8 

C = 6 

(COa) 

C ;0 = 3:8 

C = 3 

Slt^ttn '«^*ll^^ (NgO) 

N; 0 = 14:8 

N = 14 

'spprr^^ (NO) 

N:0=7:8 

N = 7 • 



• 

(NaOa) 

N: 0 = 4*6: 8 

N = 4’6 

cfe^i-'spprf^ 



(Na04) 

N 0=^35 

.M = 3-5 


^ 


(N 2 O 5 ) 

N : 0=28:8 

l^= 2-8 
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'S r 'i§®rJk4^t^( (Equivaicnt weight of 

Radical and ^ • Compound ): »it^I 

wi Tfiri 'st’t 

5ri^. 8 ^tsf 'e«rc5f?i 35'5 '«ww?r 

ciFtfcni >11:1? 'e«rc5{?r (radical) ^ ^ irr^ 

\ mi 

’lisi ^rrt^wr?i 

HNO3 H :NOii = ls62 N(63 = 62 

H2SO4 H : 804 = 1:48 , 804 = 48 

NH4CI NH4 ! Cl =18: 35-5 NH4 = 18 

c^«t^ f^}%^ ^ntftST m T1 
^ (Tit I ^ 

' t*tt?tc5nr 

NaCI . ,Na = 23;Cl=35‘5 . 23+35-5 = 58‘5 

MgO Mg = 12, 0 = 8 12+8 =20 

NagCOg Na = ^-^2-^=23 23 + 30 = 53 

CO3 =1^ = 30 

(?lt'af»f'*t^ ?r| ^5® (Law of Combining or 

Equivalent'weight): Tl C^sr- 

f 

'sif^^rrfr ^fm\ ^ ^ I 

« 

csiWp ’Ift^' ^ CTtwsi'elOTi 

«iw 3^^ 

C^' %9f^«l ^51 C?«n Tf? (Tl 

I *rr*rr?i*r®tc^ m ^^T?rc5i^ 

^<111:^c^c^T5ic^ft»f^1 mi 





1 * 


NaCl Na:Cl =>*23; 35*5 Na=23 i Cl =^35*5 

MgO MgsO* =12:8 *Mg = I2^0 =8 

CaCOg CatCOs =20:30 Ca=20iC03 = 30 

CH4 C :H =3 :1 C =3 i H =1 \ 

'Q ( Atomic weight and 

Equivalent weight ) S CW\^ <«rrfwj 

^ra I I 

aWm '®*=' 

c^<?nr =citJm 

X cTfwr®! 

c>rrf^!iTc^(^ 23 c^T«rr®i 1 c^iTf^Tc^^ 


'Q®R=23 X1=23. wr?r ^«ft^«l: • 


Cai*tC9RT 

(?i*rc9Rr 

• 


c^rrsrrsi 


Mg=12 

2 

Mg = 2xl2 =24 

A1 =9 

3 

A1=9x3 =27 

Ca=20 

2 

Ca=2x20 =40 

C =3 

4 

C =3x4 =12 

Cl =35*5 

1 

€1=35*5x1=35 5 


* ( Determination of Equivalent Weight ) •' 

c^tsi c^f%^ ’twt’f 1 '««CTr 

8^?t 'QWC^ll ^1 35*5 c?rr%^ ^ 

^ ^ 5^’nCSR4 

( analysis or synthesis ) 

( non-metal ) ^ KV^ ( metal 

^iri 5 
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( Equivalent wt. of Non-metal ) 

I 

1. '®l^prfe^ ( Formation of Oxides ): ^5^ 

5t5l%1 (Duma) 

'*i'f>Tt^^, '®<«n m b$ff ^ 

?R5 J'sr^f^W ^?I1 Wf^'6 [ (2f1. ?[—i?I <|^Q 

—«5[ 5RTO 246 j I m f%f^ 

.:^t^ 'ii^ vii^^ 1 t?f w 

\* n * 

W\ '« ^5t^-'5p^»rt^U5?I 05\t%^ ( gravimetric or 


composition by weight) *t^o1'®lc^ 

*« ^1 I 

( Equivalent wt. of Oxygen ) 
(Expt); ^?pf5 (Combustion tube) 



^^frwrsr?r fir<5 *(ff'5|r| 

viiTs nf?'jm:«i ^FTcsn ^si^prr^® (CuO) ^ i 

®l'e I ( fused ) ^TT^lf^nit^l ClFl^tt®* 

« 

^1 9ie ^^1 TO-=Ti:®i?( *ttc»t I 

^tJl 'Q^i{ 5T1 ^ ?Fff1| m 

CIFtillt® ( fused ) ^ ( guard tube ) 
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t 

^TfciRsfB ^T3\^ ?T9f? f«i^ 

^^it ^5T-sn:®i ?tai ’Tin ir feg f c gfg^ ^Tnt'8 

vfi^^ 4t««fc3i TO-^TcsiK 5Tfi nirn 

^ I vn^ffc^ TO-={i:9[?i ^TT w's Rw 

Tf'Q '^l?\ ’®I*1^ 1%^ *F^5f-5i5|^ ^ifcombustion 

burner ) ^bi> ’®im I \f*- 

(Ha) mn (CuO) 

’ff®T (Cu )*4 ^5T (H20>^^^ct I 

T’Jfl; CuO+H2 = (^u+HaO 
^ ’rrn u-src^ni c?FNit^’s cnt^*! 

I 5rp(f®tc? 

ni:?! (Ha) nitn if^5{-=Tnf5 im m ‘Ijt'n 

* 

^w{ ^'^ I ^-cnm aFni-f^^-'»i< u-^cn^ 

51«I ’sraj^Rn^ ’si^fncwc^^ nn^ii ; 

’spicn CuO+TO-^t5i?r ^ vQ^iT=Wi <sjt^ 
nc^ Cu+TO-^iw ^ 'Q'^^=W3 .srhsf 
.*. ’sr^fnc®fR?r'«w5T=(Wi-W3) 5tt^( 

’®rfcn '«wii=Wg OT 

nfinT^ ^ if5!+u 'e^=W4 5rm • 

/. (HgO) 'sirsT* (W 4 - Wa) 'srm 

'QW^r ^f^WCSfiT 'esfif Tt? ffcn 'e^ 

t%^=[(W4-W 2 )-(Wi - W 3 )] ^tsi i 

= '^_ _ (Wi-Ws) 

?rftcWtt' 9 FC 5 l^'««R (W4-W2)-(Wi-W3) 

niHnr cfm =8 _ _ 

(ii) ♦tft^ ( Eq. wt. of Carbon ) 

va®t6 ntfn cniKwi^ c^*f Ti (boat) ;6®5r 1 c^^tcn 

nf?3iin '«wNr ^r^icW (sugar 

charcoal) C^T*tf5 '«®5T I CWfS vil^ .if^- 

3|W ^ I '®t^ nTcn '« 


16 ^ 

9 

(CuO) '®?i I ^ (K6H) ;?^«I-^^1 ^ti|^ 

Tl C3TlWt9rt^-'®^1 SI'S U-5l^ ?1 ♦ 



fsT'fh? 


f 

( guard tube ) I 'Q 

‘'St^t ^TC*t W m I ’ttCt 

(KOH) ^ (H 2 SO 4 ) ^?11 ^’Tll 

U-sTs»[ I 

?1 «n:^*f 511 *ltc^ c>\m ^Pi?rf^ 

^?n ^ I *1^1^ U"5i^ ^T^5i ®nf >5^ 

51C51, I 

v4,^;{ TT^f ff ^ ^t'e 

^ tr fw^ w^-^Pn ^tc’t m I 

f ^ 51CoT5 ?{f^^ Tt^C5T?I ^IC^r 1%f^Rt5f 

^t^.-sj^j^t^ ?fjtpi ®ffiier^ ^1 ^sri! c+03=C02 i 

*11^^ti:«i ^t^5{ ^ 

c^t ^111*1 (CO) (CuO) f%^ f^l 

TO ^51 ^ I ^**11 s 

2C + 02 = 2C0 ; C0+Cu0=Cu+C02 
' . tf^fl[-j;i|5j (CO 2 ) 

*1^1*1 i2n?2("t ^C?l 'il^* 3^®l ^^>21 

'spf^iT^ I 'S>R*TW *®ltC^^f& 

^jtsif^ «Fr?rr^-^^i ^vs *i§-R-^rrai=^ 

^c® «?it«T c^«ic«R I 5rf^ ^ 

fifc^ 5r| pfttil ^ 5 ^ ^ ’TfCH ‘4)^ ^T@lfwt^ CSFRtt^- 

'H»l W ’’TTC^ I ] 

I « 



I ' • 

•fW «W5T I -il^ 'ilt'®tc^ ^t<C5ni 

wf?i ’t'fsn ^: 

«>r?Nfr?r ’»rrf^ Wi srr^i. 

'srfcif c^+^rr^R?f''«^f5r=Wg ^T>i' 

.'. '6 w=t=(W2-Wi) imr 

vQ«f;f=W3 iSjt^ 

^ + ^ 'QT9fJT = W4 m 

:. (CO2) =(W4 - W3) >!m 

(COa)-'^^ ^tus (C) 'e«R 

^f*ic^csT^ 'esR <tr'eiii 'm 1 

= (W4 - W3) - (Wa - w 1) vsrf^ I 

(W4-W3)-(W2 -Wj) vsrfsf ^ 

(W2 - Wi) ^ I 8 5rf5i 'qftoR ^ ^ 

^«t*n S (0 1*2 ^ C*tf?t^1 bsfr ^ 4-4 STR ^ItSf 

[ 1*2 gms of carbon when burnt forms 4*4 gms of ' carbon 
dioxide. What is the equivalent wt. of carbon ? ] 

4l<'Wlf (C) '««R=*r2 iSTR 

4 t 4c^ (COa) 'eiR=4*4 

.'. - 4*4 -1*2 - 3*2 tSTR 

3*2 >srf5( '»i^r*it'8il*l ^ 1‘2 'STR ’IW 

S,m ^ ^ 

^m^*3 

III—2 



18 ^ 

(it) W ''€ 

1-58 .srfi ^c^tcw^r bt^itpri ^ 

• * • 

vSTn ^ '36 iTT? I *ffl‘^^ ^*tt^ 

;<1t6!rl 1*26 5ttTSI I 

[ "36 gm of water is formed by passing dry hydrogen on 
1‘58 gm of heated copper oxide when 1‘26 gm of copper is 
left after the experiment. Calculate the equivalent weights 
of copper and oxygen. ] . */ 

. f^fapni: CuO+Ha^Cu + ItaO 
■^9^ ^^i(=l'58 i 'Q^ = 1*26 >sit^ 

'Q9r = 1'58-1'26='32'Stt3[ 

<£it ^ =*36 <srr^i 

=('36 — ‘32) = ’04 <^T3l 

-04 (Ha) ^ *32 

« 

(Oa) >TC3n ‘ 

1 5tt^ ^ ^ ‘04^^ ^ 

:. =8 
'32 5JT^( ^ ^ 1*26 4t3r W 

1‘26 

8 -itt^ ^ ^ x8=31‘5 'STfsi 

. •. =31‘5 


II. 


2 . 


(Equivalent wt. of Metal) 
^ ‘ t^( ^) C , i riT <2lf%Tt*|51 (Hydrogen displace- 


h^ent Method ): ^ 

( HCl ^1 HaSOi ) f^fwl ^^C^’fC'SR (Hg) «fm sf?rl 
^ I *N. T. P'-r^ lf:.c, »fTtC»f?f 'e'^=*«009 iSTh^ | 

■^rt^ (Hg) »tjl*n 
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srf’ll N. T. P-c^ ^ isW'S ’trPfS'af 

<sm\^ ^%i 1^^ ^^1 ?r^ I ^f^«i 

•if^^T*! ^sft '®un ’<rr^ 

f^ii ^?n ^T?n ^««n: 




_ 511.^ 


»tft^ s ^?pf5 ^T5 irrc»i ’08 
airc5i?l ^t^t^Tfw, f^°N^ 

^T%1 vU^I^ tpt^S^ 

Ftr^Fin »ft^ I w\^m^ 5(C5i?i 3it<i(i 

«fC5T*j[< ^?i I aq;^:55 ^ 

f5^ ^<»ftfir5 

\59n 5irt^C!n:^ (graduated 

tube ) Ws1 W^-Wl '5l^»rtt%'3 

^^ifB ^r?i!fi «rr?ic^?r ’rf^rnr 

i£^^1 ^®l?l ft '6 I ft^CgtHW*! 

ws\ ?fC?I 

vt^ I «f<?fi:^( * *ii5f 

c?pt^ Wm\ 

^11 CiJft^l ^’1t?I JTt^lC^P^ 2f?«1 

I 7^ « 

^cft f^faRl vfiTs ^TC5?t^?( ^ 
^'^’IS 1^11 ^ ’®[^"ltf^^ 

I [f^f^fi: 2rn+H2S(>4 

= Ha+ZnS04 ] I ^«^nT^R ^j-i^f 

^91 1^51 *ftc7? ^»rrf%^ 

C«(t9l1 ^ '-njtJT-^^ll 

?trfr*i9'«rT?i^tsT*f?t W\m ?ir«rj ?IT^ vii^*s 




^ *R^®1 ( same level) ^ ^ 
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’tJtc’nr 'srff^ssf arf’t i 

, < 

'«^rrf^ »T5i^9j‘5n ’fTM Tf’ti =n ^ 

[ sf^lB %i 5ii *ff^ji ^9t«? %i wt^i wi 

I %«rr^ ’fitc»i?i ^fk 13 

*fff^»ftr^i^ c??rf?:^ 'q cif%i ^?r 

'Q m f^%1 51'« I «tfhFT3 nc^ 

^5imwfii : 

^ 9 , ^Qef;( = w m^^=V c.c., 

I • 

n?t«pt’ttc?l^ = i Ff*1 = P j 

m=/f^fiif^i 

wm »!N^fr^ >fl^? fk% 

^tc*n?i Ffn I vfi^ m Frc’Hr (P) ^t?i ^ 
’iTtCJT^ 5t*f+/=P i 
’trti’T^ 5t*r 

f ' 

=?r^?i 5t*r=(P-/) f^fiff^r? 

(p-/) Ffc*>r t^c ?iTTi:*i?f ^^5r=v c.c. ^ 

V C.C. 5m*r N. T. P. 'srvfH «2f^t«i m ^ ^Pinn* 

( 0“O'« 760 mm ) mm '« T5t^C*T?l ^ 


Vi C.C., : * ' 

V(P-/) - ViX760 . y , V(P-/)x 273 
t-f273 273 + 0 ’ ^ 760(t+273)' •^* 

Vi C.C. 'e«R = '00009 m 

[ ^«l, N. T. P.-C^ 1 c.c. *00009 ^smr ] 

.*. wKwr^= -—■ - 

vW^ _ Wx760(t+273) 

“'yi5< *00009 V(P-7)x273x *0dd09 

^ *' f 




» * • 

vfi^siTlsr llit^<t^?I ^5!ltN^*f^^-'^fr^t5 

^rr^lC^F^ «fC?lRR I vfi^ji^t^TR 

c^m «rr^ ^ i * ^T^(‘i, «fi^ ^fw*i .c^f^ 

^^Tc^sT *if^^(t*i (RfH ^ ^s\ 5rf% 

c^ N. T. P.-CJ5 30 c.c. i <rf^^ 

*1 * 

[ 30 c. c. of hydrogen is produced at N. T. P. by the 
action of hydrochloric acid on "15 gm of a metal. Find the 
equivalent weight of the metal. ] 

N. T. P.-C'® 30 c. c. ^Ttc^rc«fC»|if = (30 X -00009) 

(30 X-0*0009) >srR ^C^tCWST ^ 

=0-15 «s}t5i 

oU X i/Uuuy 
=55-5 'ifR «rf^ 

^5im^'$R = 55-5 

(ii) 0-218 ^C^ClPTf^^ ,^Tt%^ f^f^lTl 

17“C 754-5 mm 5tC*1 218’2 c.c. 

-^Tt>T I 'il^ ^ ^ mi^ I 17°C 

«r% TTC-n?! FT^= 14*4 mm j ? 

[ 218 2 c.c. of hydrogen is produced at 17°C temp, and 
754-5 mm pressure by the action of HCl on 0*218 gms of ^ 
magnesium. The volume of gas produced is collected in 
a jar by displacement of water. Pressure of water vapoilr 
being 14-4 mm at 17°C. Find the equivalent weight of 
magnesium. ] 

Ff*f = (P - f) = 754-5 -14-4 = 740-^1 mm/ 

17“C -« 740-1 mm yfC’t ' 

=218-2 C.C. 
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, .•%r ^ ’ » 

N. T. P.*' ^<T<^ O^C '6 760 mm 218*2 c.c. TOnw 
'®itir55f % Vc.c., •’^c? ^ ^ 

V c.c. 

V X 760^218-2 X 7401 

ti fa ’ 




V=-- 


273 

218-2x7401x273 


17+273 


=200 c.c. 


760x290 

N. T. P.-C® 200 C.C. 6'SR=(200 X *00009) ^ 

*218 

206x~* 60009 
Leduction method ) 


= 12-12 



»rf«rf?T«i f^nrr«R ^ 

^•PThf*! I «rhi«i ^ f^«rt?i*i vii^fS «rr^ ^ 

^ ?1 ^TTi <fr^?i fSr^ 

Thf I ^T?r«i, 8 'ot^t ^ ^1 z^ 

«rr^ cf\t «rf^ i 

(i) «m’rc*!%fc*Rr ( Eq. wt. of magnesium): 

ut^ ^ vii^ '8^5? sT'e I ^ nf?3rrc«i ^ 

5ijt^fwfOT I m 

(MgO) w I 

crr^^Ft^rfc^ ^*<1 ?rr%i ^'QI 8ir^ ^'e \ 

vn^ vn^ : 

^f^ + Ff^^ = Wi ’if%+Ff^+ailt<fwNt^l = W 2 (Sm* 

s> 

(Mg) ^6^7=(Wa - Wi) ^ 

.*. ': 5 ft +I?T^+(MgO)=Ws csrr^f i 

.*. ^^^cww^^if5(=^W3-W2) isrrsr 
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OKI Tf? 

(W3-W2 )>2rK'«rftoR( Wa-Wi) m ?Ff^toanr 

*!or ^ ^’fOT^irK I 

W 3 — W 2 

. •. 5nKRf»nrrorii =12 

(Eq. wt. of copper) S 

^1 »R ^l^rsf * ^ 5?1 I '2f»«frsi 'G 5rf^$55F 

f^fei ^ '^t 

;rt^& Wl ^1 ^Tn^rl 

m ^ 

'Sf^^rr^os *tfli«r^ t^\ 

Cu+4HNO3 = Cu(N03)a +2NO2 + 2H2O 
2Cu(N03)2=2Cu0+4N02+02 
*|fhFl I C*ThlC^f^Sf ^ ^1 *«^ 

I ^f^r® ^I'Q ^KK 'GW5T 

^ r' ^f^c® ci|5tfel 'SfTtf^® I »rcT 

^*lt? srt^c^ 5^c«i *if^‘t® I ‘ 

2f^*( ®«n 'GiiTl?tii ^tRin I ^*tK 

^^ 1 ^ ^f^f5 «rKc^? ^T%1 to ^ ^?1 ^tc’t 

^: 

'e^R=Wj vSTK i ^+^*1tC?l^ 'GW5?=W 2 -sTK 
.'. (Cu) 'S^=(W 2 - Wi) m 

«l^>lt^l®^ (CuO) 'e^=W8 ^ 

:. '«i^f^w^'ew5(=(W3-W2)'Srrsi 

('Wo-Wi') .* 

^SCS^ j X 8 * 3175 
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• • 

«> 

ife^, c^r^, 9uNc«cPnfNr sa^'®tc^ 

«w^ =r%^. 5i^«i *R?i 'si^nt^ ^if^ f2r^ ^ i 

(iii) f^Wt?r«l-'^f% ( Reduction Process) % '9 

Ffsrfe^l ■^'Bl 

1 

<ft^^ *tf^«r^ ^1 I 

CuO+Ha =Cu + H20 ** 

'e'SR fsi^ wi ^ p'8fr?i®i faRrni ’ll:?! 
«rr^ 'ewsT ^*ti ^ I ^?ii ^ ; 

< 4 

«r(^ 9^?!=Wj -srf^ 

f^wT?it«ni isrr?! «rr^ 91 ??!=Wg «srr5i 
.*. 9BR===(\^i-Wg)'srr^!, 

(Wi - Wa) ’5!^%^?! ^ Ws 'Sfm ^t^?! 

8 tSTf^l ’S!?^f>IC^ ^ X 8 4T5! «rr^?i ^t,w 

m 

Wo 

ft^ ^-)X8 

"F.« 

s (1) 2 ^rr^! ^’it?i ’SfTtte c*i^ 

’sRT’fc^ ^151 '®tc®f ^fsiiil 2‘508 m 
^*tt?I ’1t9111 ^t?! I ^’Itc?!?! ^«imwf?l y 

2 gqas of Cu was used to prepare copper nitrate, which 

was then heated to obtain 2‘508 gms of copper oxide. What 

is the equivalent weight of copper ? 

^*tT?i9flf5T=2‘508 >2rr3! i ^’trc?i?i9^5!=2'srf>! 

.*. ’“TftoFR?! 9«R = (2'508 - 2) = '508 ^TT^f 

*508 5rt5i ^%9R 2 'Sjt?! ^’itc?i?i *n?r 

\ 


^’TfC?!?! = 31*5 
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( Analysis or synthesis of Chlorides ) 

(i) ft»r®tC?Rr^t<^'et?r(Eq.wt. of Silver. ) S 
SI'S I 

f^fei m \ ; Ag+2HNp3 

= AgN 03 + H20 + N08 i 1¥m^ 

^ ?[f^C§rC3Ftf5^ ^Ttf*n5 (HCl) f^Plt^ I vU^ 

AgN03 + HCl = AgCl>l. +HN,^3 i C?FT?lT^ 

< AgCi) ^tfwt ^f^in I 

f5T9l^?l^ '6«R=Wi 5fTs( J ^^vn '««FS| = Wg 

,*. CSFt%5ni %W?( = (W2-Wi) 

35‘5 'SN c?Ftf5^ 'st’t 'e'Bfc^ »TC^ ^ 

OC.C y \X7 

° (W.-Wi') “ t ^ 

(iif^?rtfert»t ^ »lfetftatPHt ^fOU’PSftt (Equivalent 
weight of Sodium or Potassium ) I ‘ 

'e^sT Tfn ^11 'fm T^fm\ 

m *tf^3rrc«i ?i *i^Tf^iiT3i 

I vsi^ wc's\ ’Ift^ ’if^^.li:*! 

w c?FtR5T.,^i®r5t^ ^niT’^n i ^^*(1 ^ 

NaCl+AgN03 = AgCH +NaN08 
f»15|^ CIPM^ (AgCl) ^Tf^TlI ^ ‘ilTs MfeiR 

«!'€ I ! » ’ 

<» 

c»rrf^T5i ^1 *t^tf%Tf^ ciFnrfe^?i w i '>31^ 
fiisrsTt^ '««ri^=W2 
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?(»FnR —m 

« t 

^arr«ff^^ *'65R=107‘8 «il?[s 
vQ?f^«35‘5 ; ciFTirr^ (AgCl) 'Q«r = 107*8+ 

35*5=143*3.)^ 

143*3 vsjfsj CIFt^T^'S ‘It'^Tl ^ ?5‘5 'STsi CIFtf^sr 

35’5 X V^o 

.■ Wa m ’1T'e?1 

ciFtatt^ (AgCl) oFTf^^ (Cl) 5it^ c^rrf^^T? 

?n C5FM^ (NaCl ^1 KCl) 

^?I‘K CJftf^T^ (likCl) (Cl) -- 

‘ =35l5xWa^ 

143*3 


C»?Tfwf3( CIFlUt^C^ (NaCl) 'Q5R = Wi ^ 

C5fff^^rfc?i?[ ( Na ) '®^=( Wi --STfsi 

m c?Ftf^5T ^^ (Wi^ 

*- - --*--— «_i p I 


35*5 ^ ^ 

(Wi -?^||W*)x35-5 

35^W^ 

143*3 






/Wi2a43l3.3_5*^Wa 14^^^^^^ „ „ 

^ ’ \35*5xW 3 143*3 35*5 x Wg/ 

(^1 X -1) X 35*5 m ^ 

<* 2 



yt 


>f 


>» 


f 

=^143*3 X -35*5=23 V)^ 
^ ] 
^WiFS s C*ltf%?fTC^(^ ^n^'®T^=A: 

C^ ^ I ' 

. 4r' . ___ ^ I „ 
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(.TfTf^^ifj) 'Q C3FTf^g^? T ^ ^5 TJTn^^T5 
f»I5T«T?l '€ CIPTlJcsf^ ^ ^srrK^'St^ 

= cyr^%^ (W ^) ' 

C)pm%\s^ 'SSf^T (Wa) 

[ cjrrfwt^r, >0 ciptfijsT (Na. Ag's Cl) 


^*^35 5 _ ^ 
’ 107^+35-5 W 


_Wi 
““-, 

2 


^1, Ar=|l43’3x’^i^-35-5=23j [ } 


^*|5n S (i) '97 C>fTf^t5l 
2'47 m c^^rt^’ c^Ftnt^^ »lt^% ^ I c»rrf^?tr3i?i 
^ I 

[*97 gm of sodium when burnt in chlorine forms 2'47 gm 

« 

of sodium chloride. What is the equivalent weight of 
sodium ? ] 


c>rrf^t^ 'e«rs{=2'47 ^si 

c*iTf6vu>i?f 'Q®R=*97 ^rr^i 
.'. <3®R=(2*47 - ’97) -1*5 

V5 -sttsf cFrf^5{ ^ ^ ‘97 c*!tfwrwi 

.*. 35*5 ^ CFtfll^ ^ ^ ^23 

^T's =23 

(ii) 1 C3Ft?lt^^ (KCl) 1’926 

(AgCl) I f*l9|^?f^^9im^^? = 108 CIFtf^linf 

[ 1 gm of potassium chloride prccipita^^ 1*9^6 gm of 
silver chloride. Eq. weight of Ag = 108 and of Cl = 35*5. 
What is the equivalent weight of pptassium ? ] 



28 


AgCl-^?l'6®R 355+108 

AgCI-^?r'6?R 1'926 * 

' 35^8=1-46 * " = 

^^ITfxWr^ = 39 

(iii) c?pi^ irr^ criirit^^ ^.f^c^i 01827 .^rfsi 

*1t'Q^1 01057'Wl i *rfl^ 

^ I 

[ 01827 gm of chloride of a metal forms 01057 gm of oxide 
on oxidation. What is the equivalent weight of the metal ? ] 
^9iTt^?s^t?i-8 ^ilT^ ciPtRii:s(if=35‘5 

8 sffw X iJtrsf »n:sf ^1 

<flc+8) vsttsi i 

vij^N 35*5 X ^ Jff^ 

{x + 35) 5lt>l CFfI ^tt, 

'e»w _ *+8 ^-lOS? . ^ *=2974 

c3Frai^'8SIJI *+35-5 -1827’^^* 


5. <srt^ '31^ aft^ 

( Displacement with another metal ) 

2’n + CUSO4, = Cu 4- + ZnS04 

iFe +' '‘CuSC4 = Cu 4 + FeSO* 

Zn + 2 AgN 03 = 2Ag 4 + Zn(N 03)2 



. 29 * 

i^us c?«n Vf^, vfi^ «(T^ f|<(r 

^5TnwlT3(^ ^’TTca 32*5 tSt-^l 1 %'n^ 31*5- 

28 m'n ^msi, 31*5 5rr^ 32-5 m 

^■' t 

108 fiTfsT <2rf^f^^ Vc^ I f^f^1 

«fr^* ^sirKwr?i ^ Ktf^ 

^<iljit^'®1''ft ( Equivalent weight of Zinc ): 

S e«l?F flpNC^tl '€^sr 5!^ meic^ 

I f^f3F^t<l firs'? 

* • 

i^^c'Tsf f^% *tf^3rr«i i 

?j%1 m '5^^ 'e'SrSf ®^8 I ?t«f;i'| ; 

'^■5R = Wi 
'e^^=W2 'Sft^ 



=31*5 

Wa ^ Wi . 

'W 

.-. 31-5 m ^F’tr^ ^ x 3i*5 ^ 

w * rJy 

^^?!n X 31*5 = 32‘5^^^ 

[ ’’ffN.TO ]’ 

oq?|i®r «rt^RF, f»f?l^t?l '« ^P^tfRRr ^rK^- 

^'6 fvj^ ^?i1 Tfir I 

^•tsrj S (i) 2*06 m fifs^ 2 >$tt>(' 

«2ffHrf^ I fipNC?r?f'^prrf*sWij=32*5, *^“s^- 

f • * 


[ 2 06 gms of zinc displaces 2 gms of copper from a 
copper sulphate solution. Equivalent weight of Zn = 32‘5j. 
What is the equivalent weight of copper ? ] 

2*06 m 

:. 32-5 arm.x32-S=31-55 arm’f'tm 


31*55 
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1. Trails (Law of Beciprooal proportions) ^ I 

(Eq. wt.) ^ ^ ?t'8 I 

2 . -^^csni sj*iif^wr?[ 8, 'sr^tarsT^ 8 ft^rr^frsni i; ^fSic^ 
« ’Tftcffr^fsr .00,, OH,, 'h,o *fiir TCir i 'S'^fi fVwTr^ '^fir 
fJTC'ft'S’TT's «c^msr®T?r «5i:at ^rsiti ? 

'' 8. f^p«rtpr ^t^i:?r?f ? i’78 «5n*r >rr*i*Pt^® 

m:? 1-16 iftsr ■ifnrif wr:? 94-1% i ^’Trn!?[ 

^'*j)K'^ 4V6 y 

4. f^rn f<!«r«Trn5r '«r'«f^1 

fsT'fif 7 0-8 arm ■<fr^ '® 278-75 o.c. 

^ i «fr5l&?i'^r^^r?f m*!?! i 

6. 100 arm Mg 65-6 arr^f 8 atTsr o, ^ ??f i arrji 

H,-il^ ^rsf I Mg-ai^ f??t ^4 I 

6. mtwiTofir fV c’TT^ ? 'BrfTraiT crff^r^r^ ?ic^ ^ 5^!rl '<^ 5 ? 

c3Ff?rt^ ’tisf I c^r^T^iF ’tfiiH.i 84-4% >0 44 % ; 

^''5 y 

7 . m‘f?f ^mc^ t cfr^ftro 

orrfiicsm 88-ii% i •ft|i&^ '^^jir^wr^r ^ ? 

8. -49 atm «rr<| HOl-^it f^f^t^t 22*0 752 mm. 8frn 295 o.c. ys'f 

«rT^^ 1 

9. fr fV n^ns ? m c^=r ^'4ff ’i^m 

n'fsn wt'Q.) 1-118 arr^ 0*28 ^ ^ ^nrs m’FJrrt^F 

I '^srrf^^r^ f5t<!r 1 

10. «rr*|4 cfr^t^ cartf^csm88-11% : cirr^m^ 

86*6; »rr^f ^t^wr? 1 

11 . .1-05 atm «rt^ 1-50 arm ^<5ft ^c?r 1 ft^it m'fs i 

12 . 1-0 atm rnttmcw ^fir?ri m 'rT^?i m'«!r! 

■^^nd *fim ^rm 1-2468 arm «rTfl8^ ^t^wm 


Questions to be discussed 

1 . Stat^ the law 0 ^ Beciprooal proportion. Why this law is also called 
the law of equivalent oir oombihing weight * Give illustrations. 

2. What is equivalent weight ? By what proportion of weight carbon 
and oxygen, sodium and chlorine, and nitrogen and hydrogen combine 7 
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>10. NO, N,0, 


What will be the equivalent wt. or wts, of nitrqgen*in 
and N,0, ? 

8. What is meant by equivalent weight t J^^y called combining 
wt. ? How is it related to atomic weight ? How wduld yqu determine the 
equivalent weight of carbon ? * • 

4. How would y«u determine the equivalent weight of ;sinc ? Describe 
a method.. 

gm. of a metal can produce 278‘75 o.c. of dry hydrogen at N. T. P. 
What is its equivalent weight ? (Ans. 12) 

What is meant by the equivalent weight of a metal ? O'218 gm. of Mg 
gave 218'2 c.c. of moist H, at 17‘’0 and 764'5 mm. from HOI. Find the 
equivalent weight 5f the metal. Aqueoi^ tension at 17‘’0 = 14'4 mm. 

^ (Ans. 12*24) 

A metal gains weight on burning. How would you determine eq. wt. 
of Mg. by burning it ? 

100 gms. of Mg combine with 66*6 gms. of oxygen and 8 gms of oxygen 
can combine with 1 gin of hydrogen, Kind the equivalent weight of Mg. 

, . ’ (Ans. 12*19) 

^.r* ' 

7. Explain what you understand by combining weight of an element. 
Iron forms two chlorides containing 84'4% and 44% of iron. What will be 
the equivalent weight of iron ? , * 

Oi^^^^What wt. of a metal of eq. wt. 12 will give 0*476 gm. of chloride ? 
Eq. wt. of G1 »85'5 (Ans. 0*12 gm) 

solution gives 1'926 gms of AgOl when treated with 
exceSsof AgNO, solution. Taking eq. wt. of Ag as 108, and chlorine 86*5, 
calculate the eq. wt. of potassium. , (Ans. 89*006) 

10. What is meant by combining wt. ? H,S contain 94*1% S, OuGl, 
48*41 % of Gu, HGl 97*28 % of Gl, OuO 79'82 % of Ou. Find^e equivalent'' 
weights of 6, Gu, 01 and O. I 

Ull. 2'47 gms of OuO were obtained by oxidising 1‘988 gms/ Cu by HNO,* 
'885 gm of Ou was precipitated by *84^ gms of Zn from‘OuSO, solution. 
What are the equivalent weights of Ou and Zn ? Knowing the equivalent 
weight of copper how can you determine the equivalent wt. of iron 

(Ans. 81*75, 82*6) 

\J^ O'l gm of a metal gave on treatment with dil. mineral acid 84*2 c.c. 
hydrogen at N. T. P. Oaloulate the equivalent wt. of the metal. (Ans. 82*49) 
18. 0*177 gm of a metal when dissolved i^ilute acid evolved 177 o.c. of 
dry hydrogen at 12‘'0 and 766 mm pressure. Find t^e equivalent wt. of the 
metal. * . » ’ ^(Ans. 11*8) 

14. 1*05 gms of a metal gave on oxidation 1*60 gms of its oxide. Find the 


equivalent wt. of the m^tal. 


(.^s. 


18*64) 
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15. I'O gm (^Jl^ure 'me^l when disBolved in nitric acid and the resulting 

nitrate decompSkid' by heat yield 1'2458 gms of the oxide. What is the 
equivalent wt. of the metal f* (Ans. 82*55)‘ 

16. Copper forms two oxides. On heating 1 gm of each in hydrogen, the 

residues weighed 0'799 and *888 gms respeclively. Calculate two values of 
eq. wts. pf'coiJper. « (Ans. 81*8, 68*4) 

hydrogen on passing over 1*68 gms of heated copper oxide 
produces 0*86 gm of water and 1*26 gms of copper. What are the equivalent 
weights of copper and oxygen ? 

18. In an experiment 0*8 gm of a metal liberated 85 c. c. of hydrogen at 
0“C and 760 mm. Find the equivalent wt. of the metal. (Ans. 8'92) 

II 

u 19. Illustrate the Law of equivalents frhm the following data ; 

' , KCl : K—62-5% ; 01-47*6% , At. wts of 

KI : K—28*6% ; 1—76*4% K—891. 01—85*46 

101 : 1—78-2% : 01—21*8% and 1—126-9 

20. 1 gm of magnesium displaces 0 088 gm of hydrogen, 9 gms of silver 

and 6*26 gms of copper. What are the equivalent wts., of these elements ? 

(Ans. Mg—12 05, .Ag-rl08-4, Ou— 68*8) 



I ^ «frggr<rt%^ gatg 

X —Atomic weight = Equivalent weight x 

Valency, C*lf5^ ’?3J—Dulong and Petit Law ; 

—Cannizzaro’s method ; — 

Mitscherlich’s Law ; W—Atomic heat ; '«TTlf 

'®t’t—Specific heat 

nT<isrf*rf’i5f tjiF? %‘fbnf '5r«ntr?r 'sw^ «f«f5r 

«fr*!rfjr^ ^fz^ftssri cw'S^fi i *fni3rfff?^ '0wc*tii '«r^f»fcwsf 

>a^’R (Oxygen Unit) tcssn ’tnsrr^i ci^rat 

nr^^rr'rf’f^F i ^fisn 'sr^f^r fn’Fr^^r ’ic’f i 

<£it ’*15*1 of'S’Tt i «if$ m ’fiirf^ 

’t‘t=rT?iirn t^rr^^i*! ^f<n c'f'GSt i t?tr^ *?a5f 5i^ni5j i 

’tT^3rf‘rf^5f 'Q ^r^V®fr55 'sriTT^nr^i T^ai, "^ar «jmn * 11 ^? 

fsr^jtnifs^n 'Qbr f5T*hT ’ffesi? 1 

?1 'swi? ^T^1 crf^ts .^T^i 

^5*^ 51 '«^af I '«W5( vii^ *ff55l ^ttc^irw5f 

C5ft51 

C^t C3itf^5f ^Sf5[ 51 '©5*^ I ’1T55Mr55S^ 

ew5 12 ; n53Itl^l2f^ ^t|c^TCW51 *f55t^5 *15151 

mft I vi}^ t^5f515TC55 ^5511^5515 

238 '©‘I ^fl I ^^i:5f55TC55 *1T55T*ff5^ ©IR 238 j [’(T5^T®lf55J 
©^5 W 'Q 51:© '5fT5f55f ^C^T^5l 5*51 ^5tC^ l] , 

( Oxygen unit in determining atomic weight ) 

1803 5t55t‘ff5^ ©5*^ 51 ©W5 f5C^5 55C55 *Bt5i^5( | 

^^ C^ t l W51 555t^5 ©^5 1 5f55l 555tt5 'il^ 

1 ©CRC^F vS^5F (Unit) 51 ^ 5f55l ^1131 5*ftC<5^55tt 

aj5f& 555t^ ^3Rt5 5*5©5 ^t5l 5f55l^f^Jl 

III—3 
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w,%i I 1805 '^tef c^atf%?rf=T 

c^. 4 i^. (j. s. St^s) 'em 16 'si^r^ 

vii^ 16 'emu^ >4^ «ff^iil ^grf^ 

ilt?Rt*rf^ 'em mvn ^c?(5i 1 c^ TOf?i fkf^ 

^T^C^SfWif T^ r, 1938 

f^f%K ’ift’f'ra (HgO) c^rtc®!^ 

f^c?R*i ^Rj?ri cFf^l Thi c^ 'e ^f^rcsfcsi?! ’T'nC’^Tc^?! 

'«i?^‘iT^ 1-008 ; 8 i nl^3it«ff^^ 'em 1*008 »ir<'. 

16. 

mn csftf^^ ^ ^rk^? 

»l'^3(, C^5f 5tic^ jht I 

C^iWr '^^ Tl (base or unit) 

'6lf^»-16 «f?l1 ^l ,m‘\, f^f%2( C5|\fil^ 
C’Tt’f f^m«l 16 

W Csftf^ *tTf'^ ^ ^ 'SJ^T’sp ’ffsf^ ?sfWl C>1^ 
c5i^c3 T?i'<ri wi Tfiri 

'em 16 (H) ^m ^ 

1-008, (C) 12-01, (N) 14-008, 

(Na) 22-997 i 

1938 'S(^f»fc^c^ ^^rr*rf^ '6w^ 16 «ff^in 

c>rtc^^ *Cf?[5rf«ff^ 'Q^sf »iNint«R i «iNf5(?F 

^9r lii^sf'Q >rt<rt?f*i 'q 
1 «RI1 ^ I 

( Equivalent weight and Atomic weight) 

»rf^T 'ii^N nt5i3rr*tf^ 

^1 *1^5? I ^t^*!, <tf?RT«rl%^ 13^5^ ^zw 

^IR. ^TTC*^ *1T?^‘rf^ (At. Wt) *= A 

C*lt CSlTf^ C^tilT^ ( Valency ) = V 

^ wt,)==E 
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(^r CTffw <?rtirFy| 

^'5 c^ ^ irfestc^R ^ 

^ I ["^^n: i (O) 

^ (H) W.W ^ «r®t 

(HgO) I c^n:^ csrt^^ nift<fBii c>rfwr^ v, 

V>i?^T^ W<f6?r ^?5fB msf w 

^us m 1 

V »1 *n^T?J ^^tCSR '6^5? = V X 1 = V 

t 

^1^. 'Q?R ^1 cm) 

; 

v-^^ 'em^^ ^ •ftc^r 

. •. 1 ^T^f ^t^c^Tc®r5{ w:ff ^ *1tt^ 

*f?r< 

V 

*I'x®1 ^5[Tfft 1 ^t^r 'ewc?(?f ^rf^CWtcarW^ »iC3f 
^'S c^ (PfU CJi\t^^ ^?f< ^ ^ ^®ti?T^ CJ^ mu^ 

y -=^5iTfx¥^^=£ 

A = ExV ^ E=^ 

V » 

,*>. 

^5rt*i^ '^m =X G^m 
'son, 

A=ExV I 

[ Atomic weight = Equivalent weight X Valency ] • , 
viit c^’C^v^{ a\f^^ ^Tc<?i ®it?RT«ff^ 
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II 

t (i) ^^C<9?C5b ^9(Tt*NWt?J S C^rf«Fr*t 2 ; 

'«^=A=ExV = 8x2=16. 

. • (ii) cmfwrR? =23 j c^rtwsi=1 j 

A = Ex V = 23xl = 23 

.*. =23 

\ 

( Determination 'of Atomic weight) 

« 

’it?f5rf*ff^^ 5ic?(T 

; 

1. ^51?. '6 ’?C3[^ ( Dulong and Petit Law ) -sfCTlt’f 

I 

2. wn:^t’ftC^-’?C!3l^ «fcirrn ^rtf^cm ( Cannizzaro ) 

L 

3. ( Mitscherlich's Law of 

Isomorphism ) i 

^t^T'6 '^3|t«ff^?p '«^t!I'Q 

f^5# c^tc^ c^flf^^ ’Trrc<?f c^ 

W5 ^ 'St^l »rr«fr?l«f^ ( approximate ) 

c>i\fir^ ’Wc’fir ^ 

C5|\fil^ *flfTC<^ <?rrWT^t'Q m I ^tt, C^tif 

TOT c^twp5i m <?ik 

CTtf^ ♦lifted 

A=Exv. 
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*tfTc<?f *rr^5it*rf^^ ^ »!T«rr?i*f^ 'ii^c^: 

(ii) Whr^, c^-c^T5i ’l?n:<?i 

( approximate ) ^ I 

(iii) vr?I1 

Wc«ifs (?«rtwj^1 ^51 ?ir I [ A=E x v 5ii 

V = A/E ] I c^^m I ^ 

^srf*N»r ’ttc?r 5^11 *fr?rff«ff^ 

9 * 

^?fn-r *fTR I 
Rti?r5i ?1 ®m5!^ «nii t 

(iv) *rfTC^f?I vii|,oir«rT^1*TN^ TT^l 

tsH (fexact) ^3rt*[f%^ ^1 I 

( Application of Dulong and Petit Law ) 

C*tf5^ 1819 (solid) orlfii^ 

nTTC^^ ^?nrt«lf^ ^Ol^fiRS (’Atomic heat) 

I ortfij^p ^*1 ’it?i^rr«rf^^ ^«n 

( specific heat ) 'il^* '6cncfe<i 

w-4jt^t«ff^^ ^ ='CItC’tf’PP X -^ft^Rt*! 

^1-., rAt.wt.=A‘-h“‘i 

\5T®f *- Sp. heatj 

nfhm TtTf, 4ff^f& c^fm ’i?ft<3 

’TOrf«tf^^ TO c^rf^T^ vii^ -amr 

srf^fS R\f5i^ cTOi^ ’itw?r®rf^¥ to=6-4 

[ nift< ^ <Rf?i5T ^wfl? ^T^rfw 

^ifTtcini c^caf TO* ^ ^ i ] S • 
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. I 

C3i\l%?r nrrc<?r '®n*i f5?<ii 

nn : 

^j<Tn ^ cnfS^ ’sjaf '5(3j^ c^Ptsr 

« 

*fr?r3n*ff^^ '®'^ x ^cnf^ ^tn 

• = ’it?i^rr«rf^^ ^srn=6-4 («it5?5rrf^^) 

»lt?Rt«lf^ --- ^ 


ife ( 


wt.':=- 


6-4 


C"nr»!V^^ ' Sp. heat 

'ST^ft^, c^rc^ii ^feif C3}\f%^ **r«ftc<?i 'srtc’tf^^ 


C*ft *Tn^ 6'4 


^Ws (i) c'-?tw1 «i)?Ff8 W = '057} 

^§fm^'®t?i=37;8, «fr^ I 

t 

^*N 'Q c<lf&^ ^ ^5^tfr, 

._ = 6 4 ^ 112-28 

057 

% 

^ „tW^=W4^?f:!= 112;28^2,9^3_ 

^ 37-8 

[ cTO^i 2-9 vn^un ^?rK»f ntc?[ i 2-9 
3 } ^i:^T's «rt^ 3 ] 

= 37-8x3 = 113*4 


(ii) ^Ttilplf7(^tCT|^ ^t*t='2143 i ^9nt?.^^?I.=:9 i 

» 

^»lf«Rf ^T*t 2143 
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= f “3'3=3 

CTf«fT^ = 3 [ Tm% c^rf®?!^ A] ] 

^^?rr*N'srrrj^^f^fsnrfOTi 4^ . 

= X c^t®fl^1 = 9 X 3 - 27 


2 . 

( Cannizzaro Method ) 

'5rr<«rf^^ , Whr (J74 ) 

*Tf?!5rrerf^^ ^<cii ^arMT^i 

I ^T 5 ^>rTf^ 

^?I1 TTlf I 


3. 

( Mitscherlish Law method ) 

^iTT’twf^t^j srr^ic^^ ^ >rf®ic^^?i ^ff^ cff^ 

c>r^ :iTt5fwr*Tirr5f ^ firNC^ 

fsiasi ^ I 'Brf?rr^ sirr^wf^nit^i ^rr^ic^i^ w ^ 

* 

vn^fiTv^ fft^n ore^1 w fWs^ 

»mj 3ijt9|wf5nit3r ^?i«i i 

5^1 «rfe*rt^l^sif3| ( isomorphism ) S a 
^rr< (i) 'srt^^ ’f i\U (ii) 

-^fk^ «rfc^ (iii) vflC^ 

CT^te <itc?i—cw/«rfe3Ttiiwf*r 

faps^’ (Isomorphous crystal ) ^ vS|^9( 

^ ^ ^ ‘«it^c*rtiRi1%^’ I 

t 
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.<r'® 

1. r«PN^ ’rr^irsp^ (ZnS 04 , 7HaO). ^tnwfinrR *rr»fr^ 
(MgSO*, 7 H 2 O), cwr»l ( FeSO^, 7 H 2 O). 

2. •■^T^ClFrc^^ (KCIO 4 ) ^ 

(KMnOJ. 

3. (CugS), (AgaS) 

■4, 1^Tf»Rrm (KgSO^), CaFtl^ (KaCrO^) 

5. ^lJTTOT»f (MnCOg) [ c^TOSTcaFtflTtfe ] va^* 

f»I^ (CaCOg) [ ^Jt%frrt&‘] I 

6. 'satC^rff^irR [ (NH 4 )aS 04 ]‘ 

[KaS04] 

(R '« *n^>IT*ff^45 "PifB ^CH^t 

*i5rNpf^ ^f?i5i c^t 
(1819) 3mt^ ^gar Ti‘»T(Law of 
Isomorphism ) 'SR't^r I ’?3lf5 ; ‘ 

I 


MgS 04 , 7 H 2 O 'e FeS 04 , 7H20~3imc^f^t3l >« 
vfll c^Tf 

^^•^^(r^e d3?p—^(Tt’fCTf^'R (Mg) 'Q 'arfif?!^ (Fe) *R^rrt 
f^ f ^ y g -R I ^>fm 


(Sjf% 4 rtf^ ( replace ) TOT,— 

sfniiT ^t?n «rf^Trf^ m\ ‘ 

Wl^ 's{^’<?5( ^^1 


^ 'fn, ’T^ft<A'eB <2if^^tf^^5 

^ Wi '6 Wa— 'a^*f { A'qB-^^ 
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<3ftf5!^ A-^H <*r?l>Itt N 

*ni 3 it*i Ts^ I 

'■ * 

I 

ww -«^r!!?-.'i??'' 

<Tr^^!t«ff^ NQ^R 

A-4?IB-^ 

--“ ■ ■ -- '> - 

A-n nT?i^T«rf^^ 'em -B-? <i'ni5rr«rR?iJ 'em 

A-? -gff^ Trfif^ ^syiT_ A-^ «T nay r«ff ^^ 'eg ;r . W,^a; 

’ B-^ 'ew^ ’B"^ jfT<I3it«ff^5?r 'em Wo y 

^«M1 % (i) CugS AggS c?\n irr^^tc?i^j (S) 

nf 3 ^rr«i 2014 ^ 12 94 i *it^t*rf^^ 

«?Jlf=65‘57 , ’tr!l^lT«ti%^ 'S^'5 I 


[ In two isom’orphous corai)Ounds of CugS and AggS 

I 

percentages of sulphur arc 20'14 and 12 94 j At. wt. of 
copper is 65'57. What is the atomic weight of silver ? ] 
CugS C^siW Cu-vii?r <l11|5pre| = 100-2014=79’86 
79‘86 -sttsi Cu 2014 5rr3( S-vil^ ^ 

AggS C^\crf Ag-iil^I nf^*l = 100 -12’94=87‘06 
87*06 m Ag, 12*94 >srf^ S-vfi^ ^ ^ ; 

20*14 .srfai »ii:^ Ag ^ 


= = 135*5 m 


f5n5^nr?i%>f<i ^ (20*i4) c’q 

Ag '6 Cu ^ ^ Ag 'e Cu-vii?i » 

I 

) 

Ag-'ii^ 'e m ^ Ag->*>?f ' eif^ 

Cu->ii^ '6WiT Cu-vair'SBR 

Ag-^?f 'eifsf 135*5 -aTsi, ’ 

’ ' "■ 65*57 "■79WOT , 


Ag-n <Tf!j3rr*ff?^ 'em (wif )= 


135*5x65*57 

79*86 


= 107*9 
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(ii) (KCIO*) e ’fT^^lTTrcJ?^ 

(KMnO^) *rsrf^ ’SFfS^ I KCIO 4 K=2816% 

Cl-25*63%‘xfiTN KMn 04 K=24*68% Mn=34*82 % ^ 

« 

w-irr®ffw f5(^ I 

<• [In the isomorphous compounds of KCIO 4 and KMn 04 
percentages of K are 28*16% and 24*68% respectively. Agaia 
the percentages of Cl is 25*63% and of Mn is 34*82. What 
is the at. wt. of Mn ? 1 * 

• i 

KC104^C^\c’T 24*68 ^ K 2§ii ^ 

= 21*46 OT Cl-^J W 

Cl Mn c>r K-vil<l ^ (24*68 

« 

Mn-^il <£rf^Trf^^ Mn-^^ ^^51 

-— -- - - - = -- —-- --■ 

Cl-4^ Cl-vf)^ 'GSR 

Mn-^^ 35*5=55*04 

21*46 

(iii) (K 2 SO 4 ) ^8 (K 2 Se 04 > 

C^\?t I ^N*f = 18*39% 

'®l"N*t = 35*77% i 

'9^^ = 32 } f>R:3!fj^Trc3I^ ’TT^sit'tf^ 

[ Potassium selenate ( containing 35*77 % Se ) is isomor- 
phous^with potassium sulphate which contains 18*39% of S. 
Assuming that the at. wt. of S is 32, find the at. wt. of Se. ] 
k2Se04 18*39 srm S ^ (100-18*39) 81*61 

5|f>I K '6 O v<J?I I 

K 2 Se 04 35*77 5Jt?I Se ^ ^ (100-35*77) 

' 64*23 >srt>r K '« 0-4^ *TC?r- 

‘ 

81*61 K ^ Sc ^ 

-^^‘^^x81*61=45*5imi 







K '« 0-vil?T (81*61) nuf C^ Se '€ S ^ 

^1 Se '« S-J9? i 

Se-^? _ ' Stf^^tfn ^ Se-m ^ewf 

s-'ii’Ji 'ew^? 

« 

Se-^^ X 32 = 79-2 


12 , 2 : c3i%^ nftr<f? ♦fr?rs[t*rf^^ 'sip^ ? 

2. c*i\f^ ♦fftrif?! ^rr^Rtnl^^ 'Bip? f^p¥ fentn ’rtn ? 

8. i|^w '8 c*tt5^ JTWcTj fT'str’i ’ gr ry ufin f ♦rt?i3rt*rf^ 

*a'?t5 «ft^? cjpm^TO Tf^ “47-22%, ^^•nr«rn:*'f^^Tn->»’094 r 

«ft^ nlH3lt*tf^T '®ir« •=¥^ ? 

4. .£1^ osrtsr Tf^ iit»if^^fw ^ntfro n. t. p-r® 1242 c. c, 

^1 V5t*t =0-208, ’Ttnsrr'ff^^'Qf^-«- 

CTt^l ? 

5. 1 arrsf «rt^ n. t. p-c^ 84-2 c. c. ifT^^r^sr p 

'Tt'ji?? 'a wii ? 

6 . tVorTT *tT^3rfnfw ? 

7 . jurffftui ^t!ii wt'8 1 .£1^15 >0^ Jimr^ 

20 - 9 % ^^3f|ir Znso^, 7H,o irsrf^ 1 «rff1^i ^rs^nt^ 

8 . ‘’Tf^srf'tfV^ '®?p^’ '9 ?f'Q 1 

'SIwtn 'Q nt^3ft*i^ir -aw^r *£i^ -a 

J|1^ nt^3lt‘rf^^ '®?P'Jf f5T<l ^1 Tt!l 50 c^ ? 


Questions to be discussed 

« 

1 . Determine-the relation between atomic weight and equivalent *weight. 
The chlorides of a metal was found to contain 47'22% of the metal. Its sp'. , 
beat is -094. What is its exact at. wt. of the metal ? 


^TCTTS % [ <rr^?r ^*7jT^5p-; cjn^-to c’Ffftrsr*( 100 - 47 - 22 ) iffsr 
(100 - 47-22) arfJT CJFffilsr W 47-22 J^tJT •n'^ 

47-22 1 

.(rd0^47-22)^S®‘®J 

2. What are the methods of determining atomic weight ?, State the 


86-6 


principle of Dulong and Petit method. Sp. heat of an elemept is 0*198. What 
is its probable at. wt. ? ^ [ Ans. 62*82 ] 

8. Describe a method by which the at. wt. of carbon can be determined. 

4. State the relationship between the at. wt. and valency of an t4ement. 
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1 grn of a metal pro^uoef 1242 c.c. of H, at N. T. P. Sp. bt. of the metal 
is 0*288. What are the equivalent wt., at. wt. and valency of the metal ? 

H-Jilf =1242 X 0009 


« 

'srf^siTfsT^s- -ls"26*8 

•288 


= a/E=V = -8 

8*99 = 26*97 

6 . The chloride of a metal contains 66'84'Ai of chlorine. Its vapour 
•density 85, calculate eq. wt., valenoi and at. wt. of the metal, 

• ( Ans. Eq. wt.—18*42 At wt.—66*26. Valency— 8 ) 

C. 0*689 gm of a metal when converted to its chloride weighs *07176 gm. 
The sp. heat of the metal is *059. What is its correct at. wt. ? (01—85*6) 

(Ans. 107*9) 

7. What do you understand by the statement "the at. wt of chlorine is 
86 * 6 ” ? How would you determine equivalent wt. wheq at. wt. and valency 
of an element are given ? 

8 . What is isomorphism ? Htate the Law of Isomorphism. Illustrate it 
with exam.nle. Sulphate of a metal contains 20*9% metal. It is isomorphous 
with ^nS 04 , 7H|b. What is the approximate at. wt. of the metal ? 

(Ans. 58 7) 

9. An element A forms a chloride containing 29*84% of chlorine and is 

isomorphouB with KOI. Oalculate its atomic wt. (Ans. 85*87) 

10. ZnSO^, 7H,0 is isomorphous with MgSO^, 7HaO. In the latter 

*9*76% o{ Mg and 18*01% of S are present. In the first compound Zn is 
present by 22*7% and S by 11*48% ; .\t. wt. of Zn= 66 * 6 , Find the at. wt. 

•of Mg. (Ans. 24*186) 

11. A metal forms three volatile chlorides oontaning 28*6, 88*2 and 48*8 

percentages of chlorine respectively. Its sp. heat is *066. Find the exact 
At. wt-,of the metal. (Ans. 114*44) 

12. The vapour density of chloride of an element is 66 and the oxide of 

the eiement contain 68 ''(, of the element. Oalculate the valency and the 
at. wt. of the element. (Ans, V= 8 , At. wt. =27) 

. 18. KMn 04 is isomorphous with KOIO 4 and contain 84*61% of Mn. 
What is the at. wt. of Mn ? (Ans. 65) 

14. *1 gm of a metal produces 124*2 0 . 0 . H, at N, T, P. Sp heat of the 

metal is 6*288. Fizid the eq. wt. and valency of the metal. 

• (Ans. V=2, eq, wt, =20*16, at. wt. =40*8) 

16. The chlorfdf of a ^etal contains 66*84% of chlorine. Its vapour 

density is 85. Calculate the eq. wt., valency and at. wt. of the metal. 

(Ans. Eq. wt. 18*42 ; At. wt. 66*26 ; Valency - 8 ) 





\5 

"W '« 'Sf^n.tol- 

Electrolysis; tft^-Conductor; Vtft^-Non-con- 
ductors «nft'f—Electrolyte i 'sffuRttlfr C^l—, 

Voltameter i Electrode j 'sf^HTTtl-Positive 

Electrode : fit#® isffWtil—Negative Electrode ; 
a 1 yt^-Electtic charge ; t[f5I®-Fused; 

Disebarge Potential; WtC<<Wl ftfell-Cathode reaction 
sirrcfl^ fsrfapin—Anode reaction; iFTHlren W 

—Faraday’s Law oi Electrolysis ; 

Electro-Chemical Equivalent ( E. C. E.); 

Chemical Equivalent ( C. E ); i!f^«tq-Electro-plating , 
^ f^,TO-Exttaction of metal; tfe-ltlH-Purification 
^fetfqa^lW-Theory of Electrolytic dissociation.; ’qrtq'l» • 
—^Theory of Ionic dissociation. 

an vt airt 

fafsj wttn ifiira f*”! 'srsufttaal-'iaife si®’™ itw fatsS 

Wtafn i viWre ata >ra atwS Tial am 'ipi*j Mss 
sKit ^*1^1««’! aisair i vnalt® 7®sSaaftasi«'slCT.f^ins asfsa 
’ttfcFOT '*1^^'^ I 

, 7^5 "rf'enn « ^ 

Ttll CKWI ^ a 'SWtl tstcu-fasiis, 

wmstti smsai 'tra uiTv .aw faiii'’. ^ w 

istimi siaitifF’f ss ql I '51^, TMtwa's 

stfis SWOT ’tl r=i®Wl alti I 'SOT, «OT. otOT. t(11 .atst «fif^ 
f^'sa fni wtwti saiiOT sftps .WU I STi, 

w fsTii, it-nni ■* 

im FI I 'saai FT? STO'I* 

.hot 
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^»rras(— 

f^t'8 ^5RTiiTc»r ^m;m 

■psitB^r *1TCiI 511 I C?«n ^tn, C^5{ C?!T5T *tffc«6i 

« 

.■Rk 1 J551t^9l ?Ff^i;^ ^ C^H C=^tS[ ’iTt^ n1ll«15C‘l 

I 

• * 

^ (Conductor and non¬ 
conductor ): ^1 59jT^i?i 

’fTC^ ^<?fK <tiftsf ^ 

^<511 ^1 ^«p5t^t?r (conductor) ^£l^^ C^- 

n*fr< ^1 ^t^?i5r ^^11 ^ '®i^?t^ 

^ ( non-cohductor ) I 

«ff^ I '®t5rl 

^ 'Sfgr c^-c^H *rr^ C5i\f^^ <i?Tc<?f %1 ^fw«s 

I 

c»i^ ^c*fi c^u w^ 5rl i 

( base ) ?1 51^®l ( salt) iSfT^ n«fTC<?I fom 

*• 

55it5?;5r^ w^^ ^^C5r?f 

^ ( Electrolyte ) t 

C^ aift^ ^ ^e, v£R^ 

^ 'Stfwi ^ 

•^t*rt1l^ ^^5! ^cfe <?lt^ ^1 ^ 

^CSTfcItnt^ I ^ 9PT*I Wt^ 0^*51 

‘V<R||*I^ ^f?'S.-%5f?lR illft^l ^1^5? 

•’Fr?l »'€ 5I«l«l ( bad conductor ) 

^1 R’ff^'® ( good conductor ) i 

|v^f$i[fe5r^«| ( Electrolysis ) S JS^t^ 

(^•n ^1 ^csT^cSmfe^ir fWl 'Stil®, 

(pk, C^ ?rl5r1?f^ ftc?t^ (chemical 

decomposition ) C*l^ 

^ ^ I [ nf®^ w 53 ] 



• * « 

• ’arrtf^® (HgO) i^KJ 5t5n%^ «P1 ^tf^l 

^1 ^%^tcirir'« ^f^csR I c»itfwt^ 

cifTrftc^ (NaCl) « 

C?Tf^i| Vi I ^ttc^TClR. '« ^spifro^ 

cnTf^^ltsi 'Q (3Ftf^5l srf^csp ^vrtapi^l ?5|1 

<>!tl%1It3f C3PT?It^C^? I 

^5f^PTfelC?5t^C«t=^ 

’frcis V c>ft ^TaifSr^ ^^il v 

( voltameter ) ^1 ^5^%^ (W I ^ ’^tcai 
V "S^towsi ( Electrolyte ) *tff< ^1 C^ 

;^^«i I 3fc«(T ^9|1^ ?it^ V i 

( Electrode ): C^ ^TT^-?^ ^?r 3(TWar 

I <«rTc^ 

( positive electrode ) ^ 

^JtWt^ ( anode ) «il?(* C^- 

(negative electrode ) ’ll 
(Cathode) I 

^np^tnCSW*! 

^f^ir?rr^ ’itwfS'® *tc«i ^'^ff>i^ 4tc*<H* 

%?rm ^rc'f^ f%^?f %1 <2RTf^^ ^ r^c’tfB^ 
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^4t9 I ^‘^Tf^^Tcinr 

3(WT 59^T59i '?(tc^! >!T«rr?i«f^ ?itfB5(r>r, ^tan, 

^'»TTf^ «fT^^ ?I1 .5fTT?PTt^ f'S ^f^- 

^H 0 ?i i??r'i 


* \ 

[ Electrolytic dissociation and Ion ] 


c^rt’f ^1 ‘ 

(.dissociat ed) ^ !I1 

^T?f I o9i(i*r m] ^ ft^ 

^n I ^^ncn ’itif ^ 

ncwfS^ ftS 

FT^ I 

*>rcwiB^ ^ Ff^ ^Tc^ m 

tow C^tC’t CTO4Tfw^ 

W ofTi:^ sri I ^ ti dl^c4>' 

( neutral ) I 

^crtfR (Ion) s ^1 ^ 1 

jft*rr?r«l^ ^1 aift^ '«i^^ (?(\^ 

^ ^511 ^ ^itad 

^1 ^PTl^tifd ( Positive ion or Cation ) *^1^* C^ ?1 

?1 Ff^ ?511 fifC’t^ dtSd 

^1 djtdt^d ( Negative ion or Anion ) j [ «fC^^ 

nf^5T«f¥ I ] 


<1^f^ toTto ( Reversible 
dissociation) ?[Ik1 ncdl6^ ^ C^’ffB'o ^«f1 WffetlR 'Q 

I ^totorrf^^ ditto (HCi) totto 




■ t 

C 3 .T?|T^ '®mR (Cr) I (NaOH) 

f?(aT®fCSl C*ltf^?lT^ (Na+) *iJ-^*N 

* % 

(OH’) I 'sJrfwrf^^Pi 

5rf3i:?p^ [ (NH4)2S04 ] ^«i f?C!cmR ^jtc^itf^^iT^ (NHJ)- 

(soi) i A 

( Reversible 


dissociation ) '=lT^tC?r Cif«|R : 

HCl 

H+ () -V 

cr 

('suRm ) 




~«llSt5R’ 

HNO3 

■<r- 

H^ 

+ 

NO-3 

H2SO4 

-> 

H++H" 

+ 

SOX 

NaOH 


Na^- . 

+ 

OH’ 

Ca(OH)2 


Ca^+ 

+ 

OH- + OH- 

NaCl 


Na+ 

+ 

Cl’ 

AICI3 


A1+++ 

+ 

ci-+cr+ci 


‘Stm «ltW ( Gram Ion ) S ^ C^t*! 'SltSlWl ft*rtW 

' «i^«r ^1^5Wc^ <3rm iri i 'q«r 

'®llTC*Rl ^ ( Ionic charge ) : 

c^ srrarm ^ ft# ^i?ni ¥t^ i 

v«^n ^%*ff%s 3n art®i ^n 

C^t'arj'^tiJ ^*(1311 ^rfin «Rr 

\s^\ vii^ v£i^^ ^1 ^1 ,Ff^ 

^ I (?iWr ^ ^fRP ♦ic-arffe'e ^ (fi^ 

'5nrt^j4r?l ^ Ft# ^ I 

>ir?'e *rt^ii ^r?i »iT*(T^*r® Ft^ 

^ I ^atwtf^^Tsi (NH4) ^Vf^f\ *iwf5^ fM 
( NHJ ) ?^ ^Ul\ ’8lJTf»!^ \5i^ ( NO3, SO4, tl t^Ttff ) ^4^ 

OH ) F1^ ^1 ( NOi', SOX, 

C1-, OH’) I 911^ ‘■^’ fF^ ^n^ i£i5f nvm 

'^'\ (unit) _ Ft# ^1 *£l^t *’’ fF^ 

111—4 
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^ ( i/:nit) 1%<tf5'5 5t# ^ fWf 

'^\ m\:' ^ 




' 8 (t?C 51 f IrT^ 

'«rtTOi?r«rlW 

H ‘ 

' 1 

1 


Cl 

1 

1 

cr 

Ca 

2 

2 

Ca++ 

A 1 

3 

3 

Ar++ 

NO 3 

1 

1 

NOi 

OH 

1 

1 

OH- 

SO4 

2 

2 

SOJ 

PO4 

3 

• 3 

POf 

NH4 

1 

r 1 

NHJ 


( Number of Ions and balancing of opposite charges ) 5 

?1 ^CSl C^ ^1 

^1 'sirfsi'hR ^•’tn 

>i?rriT sri-'Q ^tvs ^ Fn:#?i (Rt^ 5!^^ 

w^i I crr^^i ^5rR ^ 

^l^Tt'Q JT^ I N8 (Tiftf^ST 

C^SfT^I vii^ I fe-RPR vij^fB 

'smR ^ 4^ CIFtf^Sf I ^«(1 : 

HCl:^H++a: 

vfi^ vfiTs \5|l^ (SO 4 ) ctTW^I 

I C3rf^ '«f^c’ffB^ 5^4 ■’T^rstii w ^fB 

'®rriR Vila's di^fB >rf9n:^B ^stTir 1 : 

H 2 S 04 :^H^+H++S 0 i 

^iRsif cTtWFl ^ I 

^ipsin '5rf?[R?r 'e »tcerfB^ fTc^ yR^?r m 

'5iTt*if^f5nrR f^fB ^srtiR ’ff^^ 1 : 

AIfl(S 04 ) 3 :^Al++++A 1 ++++SOi+SOJ+SO| 

«4t 5R*l^?i«tfB f^?Ri«i ^z^ cf^n ^ c^ 'srjt^lf3(f5r?rR 'e 
’»rt9ic^ \®!C^ (Rt^ cTi^fjwi f^’ffB^ Ffi:^ 

^Tarr'« ^ iii^‘ ®f.cBrfB^ ^c^?f TOt'G m I 

«(f^lB ySi^KV^ *fcwfB^«(^^ ^v^CBR ysfin^ ^*nj ^c*t 

^ 51 ^ ^1 I H ; Cl; 2 H; SO4 } H: NOs j 



* • • 

3H : PO 4 I ^ vii^NC-r Vr?lft^ ^ Km ( Basic or 
metallic radical) ^ (OH) Jm I 

?(«( 1 ; Na : OH i Ca ; 2(OH) j NH 4 : OH I 

« 

Km ^KTs r 

^K \: Na : Cl i Cu : SO 4 } 2Na : SO 4 • A1; PO 4 i. 

Jff*rr?l‘t^ Tl ^tCKK Km TTl 

1J9[^ ( Basic radical) ^ 3^1 ^ I ^5f%vf^C9tBR:^ ^ 

^ wf^ ^ ^“cn f^w ^?ii 

3jrariif ^ f^c5 ^ 



^1. 

(•^) 

'®nTiiBriT Ti 

HCl 

H^ 

cr (clF^^Itt^) 

HNO3 

H^ 

NOi ( ) • 

H2SO4 

H+ + H+ 

SOi“ (3Tf®\i:^fe) 

H3PO4 

H++H++H+ 

PO;'“ 

NaOH 

Na^ 

oii- 

KOH 

K+ 

OH- ,i 

Ca(OH)a 

'Ca'^+ 

0H-+0H- „ 

9R*I 

«• 

« 

NaCl 

Na+ 

cr (C3Ft^t^^) 

CUSO4 

Cu++ 

sox (*rt5ic^^) 

A1s(S04)3 

Ai+'-++Ar+'^ 

sox+sox+sox 

NH4CI 

NHJ 

cr (csFt^t^^) 

AgNOa 

Ag+ 

NOi 

9r»t 

HaO(HOH) 

H+ . ' 

1 

» 
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I • ( Electrolysis ) 

?rrt^ ( electrolyte ) I 

5rl I ( solution ) W\ 

( fused ) ’«R^t9 ^^1 I C^\’t ^ 

3rft^'® ^1 '=rnr^^’f 

( dissociated ) ^ I 

^T«r I ?» 1 W ’Ul^ft 

fTOtfir5«3E^1 ^ijsrfe^ ^ 'cit^ ^<*11 

'S TO! I W.^ ^'sCTfC’f?! 

:sim Ti ’tf^'s fra 

arl^ I 



^jT^T^t JT^nTfni 3ini*l ’IfWtS's '8 '®rf!l*f ’fi’T 

( Electrode ) »IC^ •« 

c^<Tir ^c*fr ^r® *^ti^ i ^3^*1 '®f%'^-2f^t^ 

I ^ ^rrtrrlt ^rvC^Tc^t^ ^c»! *tc«fl^^ 

^srfn^i; ^ ^sjtfetiR'isf^ ^ f*f^4 

» 

*rrf^'® ^ * 1 ?.*^ 

»rf9t^*l ( neutral) 

^ 'smR ^1 wm-m 

^fwf^ 3^-1 f^5iF «frf^^ ^ '®%^ii 

mtx ^1 ^ ► 











• • 

fwc^ 'siT^fl^s ^ «t»t3i Ti 
'if¥'® ^ te I 



JTrcTfr’f^ 'srtnrinr vsf^tf^sRi fif*iM 

^5%f^?R*l (Electrolysis)? ^ 

^rt^TOTT 

4 

C*rtf^?t5( C?Fr?lt^C®^ f?^1 cmf^l[t5( (Na"*') ^ CIPtf^JT 
(Cl") >rr^tc^j 

^fwnrsi c»itf%?it3f wfwtcw 

I ^511 <>rrf^T5i c?Ft?rttc^?i 

^5f%Prf^CS?t^C«t^ 5!Pc^=^5t§ 

«rt?51 «t»l^ ^llif% S f^nt^ '^^H^ 

» 

«t*tf^'® ^ i ’iciifiS^. 

'Simcjin v£i^ ^1 di?F v£i^^ ( unit) ^C'SffB'5 ^1%^, ?['\ Fl^^ 

€t*tf>i\5 mn m ^?F ^1Ft^ ^1 «fnrf«R i ’ 

v5^ f5^=e i 

^«tt^ f^'« = ei 

'scra^fc^ m 

»^•^^ w! I ’?«rj 5 “' , 

A+ ( )+e->-A ( <£m TOt^J 
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^si^ '»rf^?F «fnfii^ 

•filCTf«R I s 

< • 

B‘ ('smiiT) - e->B (<2(»m n^^rfi) 

1. W5T ( HgO ): ^51 5l*ff ^f%^-**ff^^tfi ( bad conductor ) 
^ I wc9|?i srtsftgF >rti5 

'« 'srf?t5nK‘1 1^ I ^««(1: 

HaP:S:H++OH- 

5t3l5|T?l (H+) ^)f^tc?l ^*^{1 

«r<jfr5f tc®f5i *lcii ’frt^if 

^^Tc®R (Hg) 

?sitc^ ffl-sf^ ^51 

^ I FfsRt^ trsj 

(OH") 

^ ^CiRTC® 

1^1 mc^ 

'sfsi 'e '5n^f»ic«R 

^c?i I 

TO m *i^rn 'sr^csfsr 

9fr(^ (Og) I TO^ 

frosR ^ ^tcsrtc^ Rf^1 I 

% 

«rf^^ f?c¥l‘'8R! f?1w?il: 

^«tt^ f^fap^l: H++e-»H 

HaO:^H^+OH- H+H-^Hgf 

Wfc^'ds : OH“ -e^OH 
20H+20H-5-0at +2HaO 

'6 W1 ’*(tC^ 

^'.^^l\'®f^f^i:Tfr^‘i TO t? ^ ^nr tfjt^ vsj^t 


1 

■ 

II 

9 



1 

1 

ij 

^C 


^pH 



PK W 

s 


91 



^bH 




pigj 


2cSI 

Si 

im< 

^S\ 

'^! 


if 

hi 

gS5{ 

n®i 

! 


Lh 

i:? 

>4 



■*sfegrciaR 






'I 

2 . 9T^ ^jtf^rs (Dii. H 2 SO 4 ):. 

'sntf*!^ f^faf^ ^51 ^ 1 ^irf>it^ii- fapiii 

I stT^rf^^ W @1 (>lT 3 itgr <lf^ 3 !tc«l) «ntf^ 

(H+), (OH") ^8 JftsiCTEp^ ^Sl (SOj) 

I (H+) ^m'^rt?:^ 

"SITCJT I ^Ttc«jrh 5 - 

^^C^ClR ^ v£|51*s ’icil TOtU,(H) 

^t^C^TCW^r 'Sl^r® (Ha) ’tl%*r^ ^ 1 (OH') 'e 

(SO 4 ) ^-^5(1 ?ni, 

's^ ^T^wT^r*!^ I ^m, '^n 

( discharge P 9 tential ) 
» 

I '^t^ ^TtWte^ 4 C?I 

'ii^-N ■sjfi^'QfsT orf?i"nr?;4 f^fsRt^ ^e 

4C^ 1 ^^ 1 : 


«f5f ve 

H 20 :^h++oh- 

H 2 S 04 ::^ 2 H++S 0 i 


4m«*lt^ : H++e->H 

H+H^Hat 
'5nli:^[r® f^f^i: 

OH'-e^OH 
20 H+20H^02 f+2H20 


3. ^ (’Cone. HCl); ^mi 


i^Ttc^raFTf^4 'arrffii^ ^ ( 5^*1 1 ^tk m 


(^¥i ^t^ewfe^ ( h^), 
(cr) (oh-) ^ 1 47K‘»rn5- 

tc5i4^ ^1 4^«t1 m*\ 

^ltc^tC«R 

f^fanrrs ciFTfl^ 
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< 




« 

cwtfk^ 

’trtTO^ ^“sf® ^1 : 


’sf^ '6 

tatw5{ :• 
H 20 :^H++ 0 H- 
HC1:^H++Cr 


i ^ttc«rm-f^f^! H’^+e^H 

1 ‘ H+H-^Haf 

^}tC5?T® 1%f^1: Cr - e-^Cla t 
Cl+Cl-^CUt 


^ mifm (Dii. HCi)! 

tt 

>rfirhr f%f^«i 

'Sfrtf^c®? c9fc5i ^t^cwtcw^r ^ 

R^tfir^ ( Fused *NaCl) S R9(i%® 

c^rff^^i c?pMt® f^c^tfsf® ^?ii c^rrf^t^ (N+) 
•iiTs CFT^J^® (Cl“) 5??;^ I 

t^rrfwf^ cipml® vfi^fS I ^Tt^tft 5!’si:Trc^^ 

TO c*itf®Tr>( ^JT f^’ifi®^ 'STf^fi® i^tin 

^c<i vii^ f^?ic*t'*F c^iTf^^i'n:^ I ca5t?rt^ wtz^tc^ 

TO 'il??> «fTO (3Ptf^^ Vila's *ft?f 

ewtf^^ '®iii,c® *tfi(®f® ^ \ : 

f^jffil® 5T^C®11I ' 2 ff®^^ i ^tr^ : Na++e-»Na 

: 'srTOt® : Cl’ - e->Cl 


Nto^Na++Cl- , C14-Cl->Cl2 

^ ^ l^«l ( Conc. Naa soln. ) : 




€>rff®^rr 3 i c^ptTf^® c^nfwrsi (Na**') 

aFf?it^ TO5T (cr) rrft® ^ i 

f^nrrf^® (H"^) mK (OH") 

5t5RrypC^ C>rff®^lT^ ^5? 

®«ri ^«i <2m (Trff^ntsr 

«(^c® ^ I c^rtfwr^r to ?tTOf^ 



f^l^RT^ ^ ^ ^ I * f%i 1%w^® 

c»iTfwf3i (Na*^) irr^c^T?r^j('smicj^ 

«W51 (discharge potential) ^ i^l^C^ifC'Sfsr 

^TiR ^ jfHK csrrf^irtt^ 

^ I ar^*! c>iTf^^it3f ^5T (Na'^) 'e (OH’) 

^ 1 ^ I ^9(1: 

Na++OH* :$: NaOH 

'STTfCJltt^ 

% 4 

c?ptf^ <T?i3rr^ c?FTf^sr ^ i 

(OH-) '^■^n C^tf^iC (C1-) ^llTORT flRl«i-aN«t^ C^lfH 

^%1 ^Ttrsitc^ C?Ftf^5f ^\ ^«n : 


NaCl^Na+ + Cr 
H20:^H++0H- 


^jTi:<«ft^ f^tel: 

H+ + e->H 
H + H->H 2 t 

'sritcsft^ ! Cl“ - e->Cl 
C1+C1->CL 


C>rfl%Trr 3 r (Na++OH~ $NaOH) Tffrs ^ ^fsi^TI ®!tsT 

^^^rf 5 T ^flw mv[ ^tl%«1tc< 

'srTlR '« irf^^tcwsr ^^C 5 T?I (H+ + C 1 ’ HCl) 

^ CFt^T^(NaCl) 

C?Ftf 5 S( '« ^ 

^ I 

[OH- -e^OH ; 20 H+ 20 H-> 2 H 20+02 t ] 
CIFt^rfe ( Dil. NaCl) *. 

J?^*l ^f? ®i^( dilute aqueous soln.) ^ W 

’¥Tti:«rn:^ ^c^Tcsr mx ^ i 

31^*1 ( Cone. CuSO^ soln.) % v£i^‘1 

(CUSO 4 ) ^^x (HgO^ 

TO TO (Cu++), (SO4), 

(H+) ^^x (OH’) ^IR ’ffr® I 
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f¥^i 'TOi '5f%'?tcw trt^ I 

Vr ^ ^ bsf^ ^ TO ^V 

f^c?r^«t^ TO ^nt?i vii^-^ ^trsrrc^ 

f5[^^ ^1 ^Ti; 


CUSO 4 CU+++SO 4 
HgO^H+H-OH- 


I ^TTc^rr® f¥^i; 
j 2Cu^'*'+4e->2Cu 
'sijtcsim f^?rl; 
40H--4e->02f+ 2 H 2 O 


^eltCS (Cu++) ^ f^*lf)^<(^ 

^ I 



'®f^^t?r f5i»r9f?r, 1 ar^«i '®f^^t?r ^*rr?r fin 1 apii 

AgjSo* I ^tinw f>f»!nf OuSO*; 'srrtrftw f^nf ar^‘1^ 

^nriF f^f'OTF I ^ ftn f^rsrf 1 

0 P 

f ¥^1 wft f'Ta'n c^ TOt^ (SO 4 ) ^C9i^ ?n 
FT# 5j^5T \TO (SO 4 ) 




* 

# 

^ wc^ra ’Tcsf f^lw^rl 'e 

^v>\^ ^zn I ^'*n; 

2 H 20 + 2 S 04 = 2 H 2 S 04 + 02 >h * 

« 

«i1if«f1 '®r5^t?t ^rrfRtc^ (SOx) 

^^5? 5(1,—^^:^ ^1 ’^#5? 'stUr 

(OH") i ^t?i«i ’rrqw^ '®rhiR?i W'hi '«mic^i?! 

’^«i (T^fn I 'SPUR i^Tt 

'SHPlRCWiTI ^«ri: . 

40H--4e^02f+ 2 H 2 O 

?tTtf5srr^f ^%- 

f^C?(^«l ^ ^^ZS\ 'sj^toR 

^ I . . 

vCTii) *rt^ ^t?fi ’ffr® ^♦ff?r 

Kt^ ^m?rri:^^ 'e«?^i. , 

i^?rl 

\ mv> 

f^fei! 
Cu+++2e-^Cu 

CuS 04 ::±Cu+++S 0 i WtR^sf^fei: • 

H20:^H++OH" Cu - 2e->Cu+^ 

c^-c^R ^1 ^5f)^^5^1 c^5(^«ir?r 

»rr9!c^^?i ^f%<!s-f^c?r^c«i ^jtcjrfc^ 1 

'srrfcsrhB ^t?ii 1 ^ ^?*n 

«ft^ ^ bsfr ^f^c?i?i m ^ ^*1T^ ^R 

(Cu++) I ^rr^Hi R ^P[z^ (soj) 

^ZSf fkf^m ^^ZW^ TO I 

?««n ; S04-2e->S04 j Cu+S04->CuSQ4::;^Cu'‘"'’ + S04 j 

55^?rR ’F’lR ^ *itTO^ tor^ cto 

^ ’ITOf ^Rl.^ ^ #5f TO I 

irr^^ ^ 1 

TO; Cu-2e-»Cu++ 
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7. CiFt?rttc5?J ’SR m*\ (Cone. ZnClj soln.): 

cirrsrr^ ( 2 ^n-’‘+), optiit^ (cr) 

'ATn ^c^tc^fJT {H+) € (OH‘) 

♦ 

^ c!|^ ^nCJltC^ CIFtf^ST »fTt»I ^ I c^ ^«ifr® 

r 

'e ^rfRf® ^®cn^ ?l7tf5^ *(t^ ^?I1 i : 


: 

ZnCl^t^ Zn+++ 2 Cr 
HaO:^ H"+OH- 


^rfe^rt® f^f^in; 
Zn+^+ 2 e-^Zn 
'srrfcsit® f^f^¥i; 
2 Cr - 2<r->2Cl->Cl2 


«rf^ •3iTtciiTc® ®f®«, 

CjFtf^:^ ^ I 1 %“n^ CFT^Tt® i!R<i ^ ^\ 


5?r^ S!T^®{ 

( Electrolysis of dilute solution of Salt ) 

, « 

si^cmt^si GFt^^ ^1 'sr??!^ -^fsT^t^r, 5nT’fi:«r(5i’rf![, *t^f5m3r ^®it1? 
CT-c^t^ ®f^Pii:wi TitT'^tti:® f%5tDS5T '^TjirsrfTO 






H,0 


®WM^ + 


H-^fW 




H,0 


(H,Q) ^<^-f^8frsr^^c^trarsT amw (h*) « 
'artisf (OH") 


^ij}*i ifs I sfcaffl 3r^*ni 
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f^-r^ cm »rr<^ srt^ i «fPni'^ffwf?i:?Rn ^ «ftnf i 
*T^*f?i 9i^ar^«i ^%5if^r9pr*i ^ ^ »rf^r^ i c?rtf5!i'fii OFt^it^? ^ ’Ftfiif 

srj? si’frr^ni Btfirnir? 

«rrrl^ ?? i ^rm « f^3rrr>R *iti?TR] Jjf^i irtif \ 



«*^fji^ii?i ’i^r*rlT»ni nn 'bHh^t -e «ff^ ^rr?^ 


^fiT.-f5nit8f:5rii «rfr^ iTiTfe^itsi 'm^ar (Na+) ti ^rffet^isr (jn^m*!- 

), ciFm^ 'srtii?r,(of-) ^ ^ntarm (»lt«rt^J*p»tpr) ^t^rgtt^R (H*> 
« 5t^rs?T^fj!»f (OH-), 

NaOl :^Na+ + Cl- 
H,0 ^JI* + OH- 



h, <&-^k 'sritca^ti® o, §<^nnf*r 

^f^'^-t^snr*i >2t%?t!r TTfr^rfro ^ 'sr^ (h,o) ^xrc^w tcappIsT 
fsir’ttS^ ^11 af^*l I Tfsn ; 

TIW1W r^faml : 4H,0+4«->2fl,-f+40H* ^ 

'»ITtTartTO ^ ^V?F*t1 ^ftlTt 


^ritrart^ t^apfl ; 2H,0-4e_>.0,|+4H+ 
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<• 

c*t^ i5^r‘tir ^f'{>*(f^Crf*i(c*f'fl *w<'i ^niT'ftnF ci^STtw^' 

^in:5rtU5 '»rftosr is i 

»pir*rs ^f^^^-PicstsrrTs sms « ^«rMs '«rm ssi cstfests cffsTtra? 

t 

c^ cstfeirfsr '»rtsi{ (Na+)«cjFfsft^F '8rf!w (or) (?rtfestJt '»niisT 

3FTir«tti:M fsrsn:^ •as? cf rsTt^ ’mstrss fsTSFc^ Vi i «Tn*Js 3Fst»M 

• * 

'^fscsRiTss ^ sTtrstM sr‘*fS nf^rrs i^c^srfsss «rtssr (oh-) 

^®rm {H+) ?S 1 -STtCSTM OTffeStS (Na+) « 

^Ttr5lTf5ps 'srtM (OH-) ipts (NaOH) "STTS <ilS? SSM Tr»M 

^sttsl ^Sl 'ffW ^rsTM ^1 SIS I 

S’Tf: Na++OH-NaOH 

'«f 5 Si«fotrs 'sritrsm® cyistt^ 'srrssr (or) '6 «rrs5r (h+) 

mcsri 'sntrsrmss sffsntr< 'sfirfscM (hoi) em^ ms 

5ft»M ^STtsl sfM Sf%1 '^rfS TSI STS ( 

S*TI S H++01-:^HC1 

[ St^S pfSS ( Salt) OFfSt^ (01"), STSTC^ (SO;) fsF (NO;) '5t^tS 

^ms fs'ss ^ sMf^fssr si sr 'smfs'F sM 

^fscs I ] 


( Principl es of Electrolysis ) 

^c?l i ^«(1; 

' NaCl:|rNa++Cl- 

2. ^5( ^ ^C51S|f^S( 

I mi : Na++ e ->Na 
« Cl-:"-e-»Cl 
Cl + Cl^Cla 



I 

3. ^apfiR ^ «rfc^ 

C^ ^rt^lUCsni WH*i ( discharge potential) ^3( C*(^ 

-^z^us I cmf^irnsf'« 

?^3rfsT <rRc5j ^§Tc«R «rf^^ »fR^ ^z^ i 

C wi ^ (zn++) 's ^rof^raut «rf 5 S( (Cd"+) etntJf 

^jtiFfSnrtsi i r^’p*i ^ an*! »r Tmsfif^rtsf« 

^?-5F 5^ I ] 

I 

^Z^ C^ ^«t ( discharge potential ) (?rf5»f 

'5rr?isr 'Sfitwrc^ *iR^ i 'sirfcsrrcM oh** ms soi 
OH' cr '6 OH" vitf^?:?! Cl' Br' 

^ Cl' ^5? <«rrr^c5T Br' ^5T i c«f^ 

5. ^ff oitRm, ’f^rR^i'R, ^(jT^c?iR?T3f ?ii 

m\ «rfr^ 

jfRj^ I ^ft mfSsitJf, c’tT^, ^^rfr, .cm, 

f&sr, ^1 m\ ^t^cwtcw^f 'siT???? 

^^c^tcsrw^ nR^c^ i 

6. c^ «(T^ 3i^«l ^R\Rc5r^«l ^-m mz'^^ «ltc^ 

«ff^^ ^ '®lTTRt^ ^«ri ^?11 

’ITc^r c>it *rr^ i 

m\ ^ c^-c^ ’»rr^i cto 

'sijtcsrTt^?! ^Tc^f ^ m ^“n «(t^ 'smR^n 

m:^ ^?rl tR i *iT^c^ mz^ 'sf^RcsRc** 

^ "sonR'R^ 

^5lW?f 

m\ wrc^it^ f^mt^ "sitsiwn i ; 

^<(t5 : Cu++ + 2e->-Cu j Ag *+e->Ag 
'siJtiRt® : Cu - 2e->Cu+^ ? Ag - e-^Ag* 
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7. cn cm ^t?r^ Kt^ SRWa, t? 

«?^®ni (dil. aqueous salt solution ) 

^rtc‘«rfc^ ^ ’^utc^rfc^ 

^ I. 



^m:Ps 

'B?-<rr^ *rrr< ^ ^jtwn;^ ^ i 

« 

-sif^ ^c^'SR vll^•^ wf?r <rfi^'8rr^ orrfii^F 
*nrfc<?i offc^ c^, mm nc«ff5^ i 

M-«rf^ «rf^ir ^ ?Fc?r ^finU 

«rf^*i ^ I «rt^ 

*iwt«f ^8 ^ m ^%tr5f ^ 

» (cqr t &^ ( Elcctrb-Positivc ) ^-Ift^ Wtf^ST ^?NC^ 

4Rr ‘f^’tl^ ^ (Electro- 

Negative ) I ’t?t«f »rr«(t?[®r® 

^ ^ car^c^ I 







( Electro>Chemical Series ) 
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^rtan 1 c^t^ c^m «rr^?i ^itan c?rf%, 

I «rf^fB ?i c5ic5|fB« 

^rran si^,-~c^t5rfN 


«rt?rsi ^ TOT «nrt^ c^ csfc^lfe^ ^e. «sf^ ^s%t 
'crtlisr ^ ^ I «rm 5 f ^ksRi 

^ C^*tC^ (Electromotive force) Sftial 

^«ift«. arian sriarr?r ap*i 

^liispf csft^ (?r ai#?p 

(,*f^ 3pf^RP 

«rtf% ^ f^fliw ( Electro¬ 

chemical Series ) I 


Olk^l^ ( Electro¬ 
positive) v£i?(^ csiC’ffS^ C?tC9I?f (Electro-Negative) 

nTt^ ^\ (series) Cf^Tl I Kt^ 

aftc9[^ (metal) *rff^c^ 

C5jf^ vii^ vfit am 5t^ 

(c>it5rfi) c^ I 

c^ik^c^cai c3rrf^c5T^ c5?c’ffB^^f^vR%<2r^'^2ri >rRR?f‘ 
c^ ^ I 5ftt% ^«.-aiC^Rr. 

^icipfS^ I ^<rf^ >1^^' w *i»^Riiii 

^^5^ I [ arrfiit^ ys^ jafcsr^piB nf¥B^ 

cw^rrsT i ] 


5—III 






^C9PP^- 

♦rcw1&« C5i\9r 

K—’^TfTO 
Na— 

Ca- ^rr5i%r3f 
Mg-5iTt»tcsfr>n(T3r 
Al—^=nt^f3ij^?iT5( 
Cr—caFTf3(9T3r 
Mn—Tsiim^^r 
^n— 

Fe— 

Sn— 

Pb—C®!^ 

H— 

Cu— 

Hg—Wtft 
Ag— 

Pt—?(rtf&Jit3r 
Au— 


c«rc^«c*rt9T 
F—c3rrf^=T 
O— 

Cl—C3Ftf^5f 
. N—^lTtctTC«R 
Br—c;3Tf^ 

s—*rf®i5piif 
c— 

I— 

p— 

Si— 


«■ (Unit of Electricity and Electric Current) 

«fC«T?f ^rrPf5?tlf vil^fS vs;^^ (c c.) I 

’c^^ vii^ c c. 

\ 

c»icf ^ ^t?ii ^ srW l%4?r 

I CTO 5r«?i «rf^ c^ic^r® cn 

^ TOi TOn >it*tt to i 

•'(ff f.C®lC^D9 9 nf?TO ar^TfTO ^ 

« ^ o 

'sc^ '• <sfTO-TOrni 3i®ii ^ 

(Ampere) I Tsf^c^ *tf%ilt*l TO1 ^ ^JtC*»i V l' <l 




^F's c’fc??^ «mtf^ ^ I 

*tf9Slt*fC^ (quantity) ?5|1 1^ (Coulomb) I 

(i) <38^135 ^fltirNf (tlnit of current strength).: 

fii5f^ ;?^«| i^r® C^IC^C'9 * 

*001118 vsrr^i ?PTtc*TO^ ^ wf^rrc^ 

(Ampere) I 

(ii) ^5%^ ^ftirt*l ( Unit of quantity of 

* 

electricity ): C^-^lf^sit*! (silver nitrate) 

•001118 m ^ 

^ (Coulomb) I 

c i 5t5itc5!i c^-nf^^rf«i 

m ^ ^f? ^ Q : Q= c X f. 

'® ^9jcv5i X c5n:?p>Q 

(iii) Wtftc® (Faraday)*: I [ fW 

^ir ] 96,540 1 WTHTC^ i ' 

^Tfft: 

1 X^W ^f^C5 ’Tfl?( ‘001118 

96,540 „ „ „ „ 96,540 x 001118 ’ 

= 108 iJtsf fj|5|'«T?f 

loo'^r*! <£\t 5it3i-^5iri*NC^ I 

1 c^-c^ 

af^«l im (Gram-equivalent) »|f|^t«l (?^rfi|^ 

^e,»m I 1 ^rf^iTi^ ^f^<5s 1 m 

^rtci^lw, 8 m 35‘5 CFTf^sT, 12 5fR ^’TWf^Tsi, 

31*78 5rT3( 5^®rt?r, 23 cntf^^t^i vn^. 32'5 >5IT^ I 

( gram-equivaleni ) ^t^WW C^Pl^l ^ift^ 

( deposited ) ?rl «lt¥W3IIC»l '« Oftt'^ TO 

<?I ^15^*1 «rC?rtTO vil^WWC5^%>! 
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( Faraday’s Laws of Electrolysis ) 

*fWt< ^ 1832 ^fB«t f^garrfr Wtytg g 

*?3I TO5II ^ ^?lti:^?[ STTO I 

(First Law of Electrolysis) 

^<«n ^c9pf^ ^rrorfi 

^ ^ TOrfc^ 

TO I TO: 

^C9p?(^t»rt^ct?r f%^ 

FWcsri ?rm C»i^ «i^- 

»rtc« »iwt< ftcsrft^ 

TO ■^?11 TO C^, f?icm>l *t'rtc< 

TO^il ^^1 =Q f9rs[? 

TO5T1 ^^C15= t CTO'S 
TO1 ^ TO=c 

73? ^5?^til>, fV” »srp «rf^5i ^ Q ^itc^ 

^ VFocQ ;. lV’:=ZxQ 

r [ Z=^^ I^W-jFl^^-Cconstant)^' 
f^» X CTO^ 

Q*»cxf .*. lV'*Zxcxt 





sitter (1791—1867) 


dO 
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z vij^fs T^% W f%^?f '^rfc<?i hfn^r 

^ «f?Ff^?I ^^C?f I Z->U^ TJflT f^f%^ C^ f5lf%3^ I 

f^f%i( *fiftc<if ^fctfr vij^^ Q nf^NT'i «nniTcif 

»lf^^ ^?f, ^3F «R?Tr?t: wI ccQ W.ccQ 

;«WTi, ri=ZiQ^=fN F2=ZaQi 

( Electro-Chemical Equivalent: E. C. E.,) 


C^U f^C9r^’p5i »|lfTC< 1 ^ ^5f^^ FfsfTCSlI ^ 

1 ^Tlc*^?rr^i (c) 1 c>iC5pc^^i (f) w^ Bt^iTc^ii ^ wf^rfc^ 

lV’=ZxQ 3 n, lV’=Zxcxf[ '.• Zf^w-»rN^] 

Q = /, c = l, f=l, 

^li't^,W=ZxJ■A^W=ZxIxli^^^W^Z. 
vnt z-cf ^srl ^ ^ ’ 

( E. C. E.) 1 ^rf’TI ^ 
>s}T3( R*itc5? I CTO ^ I 

• I 

«atc"W^ ^f^«. v£i?is ^ aftir 

^c»i^c&i-(?pf5r^jt9r (B. c. e.) i 

^miK cif^i ^rrn ‘ii^t *if^^t®i *TTrc<?i ^ic^n ^r^isn 

f^if^ ’rf^^iT«i 'srm^f *ir^'® ^ I *tf55rrsi 


fR^ I 

vii^ (AgNOs) *001118 ^sTt^l 


f»isi^?l Vila’s m iHgO) ^US -0000104 5I13J i^T^C^TClfsi I 







=*'0000104 


^9iT'K^= -001118 ^rrsf 
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Tlir ^ ~ ?:-9.: J^ 

<11 g 

f^?i *t?fc<^?r '<3’^ 


( Second Law of Faraday ) 


5it3it? f^fm ^c9i?pctt5iT^^ «orrc<^ 

3jC«fT jpiGi^ ^S?gr 5t«Rl nfti:<3 f^f%5 

*rf^ti:*r?i c^ wtiR c»t^ ^ 


Tfir wt^rfc^ ^^tff I ’?3if5 : 

v\mt^ 

^ 5rf^ ^ i 

vfl^ '®1^^STC^ t£f^T*t ^f^?1 ^®T1 Tf’Sf C^, (3Pt®f 

c^m ^e, FtsfiTt? ?rr*rtT^i 



fVf^ fi nw ^ c^m «nrtf 5t*wr?j ¥i:»t c»rtr»ii 

,'. wfif^-^rWufanF ^5»rjT^T fsT<i 
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n?r »rr«rn:^ m (HgO), (C11SO4)’ 

( fused ) CIFtilt^ (AgCl) C^Itf^Stsi 

(NaCl) W1[^’8f3r ^f%v<gf^T?f ^^'\ 

<• 

‘tf'eiri ^*cni,' c^rff^t^ 

'6 CFtfllJr (Hg. Oa, Cu Ag, Na Clg) j . 

^f? nt'O^l Thi 1 *2lt5i^c?r 

cmf^iitsr '« CFtf^JT ’ff'eTl ^t^c? ^«rfaFn 8, 31-8, 108, 23 
35*5 vStt^ I 5ff>fW, ^’Tm, C>lTf^t^ ^e 

ciFtf^W^ >(«rraFi:^ 8, 31'8,108, 23 35‘5. 

• -m El >6 Ea ^ C^-C^T5| 

Wi >srf3l >6 Wa '5rf5( ^1 

C^l\5| ^1 (Chemical 

Equivalent) ^‘ItC^ I : WiocE, WgocEa 

t 

Wi__Ei 

Wa-^ 

■f 

( Relation between chemical equivalent and electro-chemical 
equivalent ): 


W1 = Q X 2f i\ 
W2=QxZ2/ 


Wj_2i 

Wa^Z. 


Wi__Ei 

Wa~Ea 

^ ciim 'e®?^ j E=^t»rf^^^ i 

w, 




W. 'Zo“Ea 


^2 
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r 

tm ‘*tfT< Wa ^ff ^ '®t^ 

Za = '0000104 ^ ) I 

t'=- 0(^W •■• z,=E,x-0000104 ^mt 



*rr«mrwc? c^ni Tf^: z =e x -0000104 nt^i 

« 


^ 9 iTt?^=?rt 3 Tt?r^ x -0000104 m 

E. C. E. = C. E. X 0000104 vSIt^l 

[ 1-008 m 

' Z = Ex0D000104/1008] 


ZAg = EAg X -0000104 ^ 

= 108 X -0000104=-001118 m 


: Zo =8 X *0000104 m = '0000822 m 

Zcu = 31-8 X 0000104 itt3i= 0003298 m 

< 

ZMg = 12 X 0000104 = 000126 m 


( Faraday and Equivalent weight) 

,1 -0000104 «srf3r 

1 ^TT3tt^ = 96,500 ^5^3 

1 ^rr^itc^ ^3 

' = 0000104 X 96,500 

=15rr^ H2=^m^^T3 ; 

I 

«f?Ji (Pi-*i-f^^rrc«i 

^ i5T^i TO3 «}^tn c^i^i ^tn: 

< 

wf?rfc® FMsmr tot 

^ ^1 mil wmvs 



CFf^Tt^, 'e’fsi (NaCl, CuSO^, 

H 3 O) c^rf^!iT3{, csrrRiT, ^nt?r, ^c^c«r5f '6 «rffile's?^ 

(Na, CI 2 , Cu, H 2 «i>?rs 0 . 3 ) WiSFCsj 23, 35'5, 31*8, 

1 'ilTv 8 I 


^2STr?IC*(^ 


( Charge on Gram Ion ) 

• 

^ <2r^Tn ^'-ai 

< 2 rt«j-^in esj-m-wt^CT >rN^i =6 03xio2 3 j 

?5l1 ^ ( Avogadro’s Number ) 1 

• * 

1 m, 16 23 *2JR 'HTn 40 m I ^?It'N 1 5jt^ 

JD 16 iTR ^1 23 «5rR cmfwR 40 -sJt^r. 

^Tt 5 if>n(ti: 3 i «rfc^ 6*03 x lo® =* ^mx i 

5t#C^ tff^lll'Sl2rt¥ 5t# 

^?n ^5 1. Ff# ^ erring 

fktu ?5c?i I errf^s? (cr), c»rrfwR (Na*^^ 

’srhrci?^ Ft# I (0“), (Mg*^*^), 

^JT9I%T3I (Ca****^), Ff# ^ I ^Tt^f^f^R 

^ 'srrwjf^ (Fe-^-^***) Ft# f^JTI 


^Jt^tc^^ wrsft 96,500 X^W ^11 ^rr^tus <ifi[;qT«l 

'4^ 'SIR ’IR^R nfft<i RRiI1 'STR'S 

^tfj[ C ^: 


iTR = 


OTJ 5 R 5 

c^srt'®l 


RRR^ 5t# = 5JR 51# X C^lfT^I 

=1 ^mtrsxcrrBfTFi 

« 96,500 X (RRfr‘^ 
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OlTf^OT (Na"^) (23 >srf3i) 
aFtr?ls( (Cl )'(35‘5 5tn) 
^Wf^?rf^'(NH4+) (18 .gpl) 

(Mg++) (24 iltw) 
^’1'Nf (Cu+^) (63'5 ^) 
^rt5lf»T?[r3T (Ca++) (40 5fT5i) 
^rrsjc^p^ (SO;-) (96 ^u) 

(27 m) 
(Fe+++) 

(56 

W^(P 04 '--) (95 5rhl) 


1 

1 

1 

~2~ 

2 

2 

2 . 
3 

3 


1 Wf?lTC^=96,500 


if 


if 


if 


2 =2 X 96,500 


if 


a 


if 


3 = 3 X %,500 ^5!^ 


)> 

») 


( Unit of Ionic Charge ) 

5T# r 

'srf^ral <2rtsi''«rtlR 1 >5(1^ 

i’008 .g-m) Ff# TO 96.500 'srr5(?ri '«rt?i'Q ^rrf^ 

oi c-^-cT^u vfl^ 5Jt^ 6-03 X lo®* I 

^ >3it5r rttrstcwsT n?arr^?f Jr^^ni 

608X 10** ^ ^ ' 

-1-601 xl0~‘* 

’Sf^T’v, TO^l 1'601 X10"' ® *twfl^5 5t# 

TO I FNf I 

^CS|^5('e 1‘601 X10"' ® 5t^ TO I 

Ft#C^ (c) \5%^5?| IRI I 
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^C33^ 

( Combined'formula of two laws ) 

«f«f^ ^sjTffr: Wocct, ^ WocE, 

^:^t*s c?l^ ^^1: WocEcf ’ ' 

5lCsr I = ffl^T-^Tv^Jl (Proportionality constant> 

's-ra?^: W = 

F 

ct ’»rf^^iT«i ^ff ^=F, *5t^ w=E, 

^^51 F=ct, ^paii ^ri <t»rt«f' 

vsi^ F-C5? ?5|1 ^ Wl?tC5 I (?I <5lt^- 

»i%rn:«i ^t?R toi ^ ^ 

• I 

( Theory of Electrolytic or Ionic Dissociation ) 

f^^TR **15^ 'Q c»r 

( Arrhenius ) ^3i ^^*iV *tR 

1887 ?i^?TTf ^1 f’i'Qft a^t*t i ^f^- 

f%c«tsrsi^tH «rt?rttir f^cirt'spiRtw ^«*ii f^^fl 

^1 ( Electrolytic or Ionic 

Dissociation ) I <2J^TCn^ ^ 

^ '« ^rtf»l« '6 ^TR^ 

«H5R *1^ ^'®5T ^rfRTPF’IF® ^ I : 

1. ^ '« ^ ( fused ) 

» 

*ff^«r^^i *^4 *tRrf5^-<f^ 'srniRfl'^r^ ^ 

*if^3rf«i -ii^ »R-sr ^ 

3rfiTTi m:'^ c^ ^f^,^rs^ «fw ^^ i 
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'c^tsr «3^c«f?i ’^t?r ^ ®i^*l 

^ ^1,— 

*f rr 1% ^ 

f^f?ri ?i 

^ I vii^ '« 

( reversible reaction ) 

I HCl, NaOH 

CUSO4 vii?^ NaCl— 

'srhisi 

•fiftC<?l 31C«(T ^‘*f1 

^?I I ^^1*. HCI:^H^ + C1'} NaOH :^Na'*‘4-OH 
CuS04:^Cu++ + S0ii NaCl:^Na+ + Cr 
2. c^tsi ?i ^1 

’lwtc«d ( electrolyte ) 

(i) Hi, (iii) 91^ ( dilution), (iii) 

(iv). art^c^ hzM I 

C3Fm^® ( HCl, NaOH, NaCl) Wt^H ^tf^, ^ '« 

«fiy >r*:[f®tc^ I ^tt, t^tnni 

♦tsrt^f ( strong electrolyte ) ^ I 

c^ (dl’t *tf^3rrc«i f^^ ^ ^ ^ 

♦iwt«ir ( weak electrolyte ) I 'Sffft, '®ntf^, 

CJ^rfST W ?[tt^ f<lC9RC*t^ 

^3{'5f« ^t*:? I ’®it’sr5^ ?1 

^3I''5l f I H\ TO 

( conductivity ) *ff? 1 



t^®rsft 
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3. 2RC‘r?i '®f?v*r%^«ni Vc? ^«fT^1^» 

*frr< c^T^r ^‘s^f ^ si11 nc^rfB^ 

Ft# 5t^ inr ^?“n CStC’l#^ 

^5T CrlC’tf^ Ft# ^ ^sf^wtc^^ 1^ t 

3ts’^c>f ^’*n 5t^*i ?1 ^#51 ^f?T(5Tnr' 

^T?i5r «f«tf^^ ^ I 

«rmst?t *f?T< ^nl 

«mR 'stm *6 'Btf^lf^l *tftl<^ ^«fT »rs|^1 (equili¬ 
brium) ’?lt ^ faj5^i «rtc^ I 





( Determination of Chemical Equivalent) 


c^T^t ’i^Tc^?! ^j%«.-^T*tT?rf^'^ ®rrm rrc^ 
wc<?t ^’Ttiffst^ -^n I 

^5(?ii wtf^: 

'$f%^-^T»tT?lfst^ X '0000104 

Z = E X '0000104 E = .T^x-^TnT » 


;shx+-r-ri«/-N 1? *0000104 , f.-\ 17 "OO: 

■ '0000104 ’ 'OOO 

/ (ill) Eo .Q000104 > ( ) Ecu .-QQQyj^^j 

( Eq. wt. of Copper 


(i) v<l^^'^f^tClt ( Voltameter ) W 

I h$ft ^'Q^l <2fnm I 

01^ ^^tf ^ ^t c if ^*Tni ’tc^rr c#T^ 

^iTf^ C^5! I ‘^tcn 

\gf^t(5 t^f5 •tf^ilftil ^f^tn vSTn W ^?rt^ 'e#st 51^ I 

^f5 ar^*! ^TfW »K# ^ FT#r« I 
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FT^IT^ 'SflTs^f^^ (Ammeter ) C?%1 1%%1 3!'6 I ^f^- 

■Rt9RC*r?l ^C«l <fT^ t ??TtWr^ ^t?rj 

'Q9fs( ^6 ^^?ii^«Tc?r ^: 

•^P‘rrc^i^ 'Q^ 

=^rrc<»rr^ fc^?i ^^rsr-^jtw^ fc^?i <2f««(3} 'qir=w m 
5f<Tc^^ ’if^^ifci =c ^m*^!i-nf i TO=t c»rc^^ 

'siSJ^tCr, W=Z.c.t 

Z=— i [•/ ^f^V^t’l'hlfiT^ ^STTf*^ ] 

c« ^ 

'srrf^ ^*rrc?iif ^r»rr^if^^ 

' *000^04 
W 

c. t X -0000104 



Kf^ ^‘TiS 


(ii) ^ sTraTi:?!'^ ^ ^Tf^lC^ Tl 

5i« I ^rrc’TtTO’t '« f»i9i^ «rr^ *it^ 



I nf^3iT*f ijr^rr^ ^5%- 

5!^ ^ I '®rrc’t 'Q ^ ^’Tlir '« 

'Q«f5f 31^ 'Q f^‘fi 

I «rf^ ^siTT’s^ % 

^ I ^«n: 

^<rn:\g ^«t n:?i^ ^'sr _ ^^?i?i^5im^ 


Wt‘ _ Eau 
Ws 




X W-JJ EAg 

fifeTStC^lJ ^9im?5 = 107-88 ; 

»f‘r5n ^ I 

Wi 


Ecu * EAg X 


W. 


( Practical application of Electrolysis ) 

(i) '5f|«,-OT»W Tl ^CSHS^trafe? ( Electropfating ) I 

m ^?iT^ m 'sraiTs c^rt^l, 

tWff? ^ m, C3frrf^Ilt3( ^tf 

^t?l1 { C?ffB“N ) I C^n^ filCHTBrsi 

^?f vil^N C^-«ttft«f 

m] «fc5i<*r cf'«^ ^ Qf\ 

^rfcsir® ^1 *tc8rf^^ ^f?^- 
I c^-w< 

^ «fC9in c^t 

CTf^ 

( Electrolyte ) 

^ 1^ ^ c®rf?[N ntcm Wii €1^*1 cTf^irni w 





80 ^ 

^<>rr^ ?pi^ 

^5t^n, f5si ^ c®iti^ <tt3i I c^rr^ ^st^rNi •srcsic’t^ «rar ?p*rni 
^Ttwt^ 'e ^nt?i (CuSOJ } c^rf^ 

ntmi 'SfCSTC’f!! vH^'n '5rr?^5( ■5?JjTC«rf^ 'S C^SJt5T 

apt?[t^ (SnCla) ^ I 

(ii) (Electro-typing ); C^ ttru 

?i 5^ ^jTc’iirwn Tf^i ^ sr^ 

1^ Kt^ 'srjttsit^cn ^?r I 

^ «(T^ ^^*1 I bsfl 

oiTsf T3rr^i <tr^Tii f?Til 

^ I TO I 

(ii) Ift^ ( Extraction of Metal): 

<21^ f^T*fcs{?i vs^ I c»itf^t5(, 

*1^tf5l?pf, ?5TT5i1^rrm, ^UTTOf^^Pl, 

^?I1 I ST^ref?! ^f^!|1 5t^ 

« 

^?r I 

'*^) (Purification of Metal): C^l, 

^Ta|1 ^^Jtf? «ffl^ ^1 I 



smi1^4fv 

SWff 9M^ 

— 'BPIT 

WU 


'8r’if?rw '®t^ *if«t*fT«r 

I 

* « 

f3p^ m *rf^ ’it^ 

^srtwt ^ ^ J9^*nK*f ^ 





? 1 . 
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(CuSO*) \5t3il3i <tRcnt<(5T 

^?n ^ I 

(v) f^f^ <Mf%- (.Manufacture of 

chemical compounds ): CJFTC^lt?, <Pft^1, C^rffW^^T 

fro ^ll^ c?Fff^ 

^f^rfwsr ^ms ^ i 

(vi) ?rt^f^ few (Chemical analysis); f^ffe 


« 

( Decomposition and Dissociation ) 

ctf-iiw fkfmn c^T^T ^tf^i wf® >T?i5f 9f%sf?r '»fJrTc< ^ 

^ feT«f=l ( Decomposition or 

Dissociation ) ^sfl ^ I ^ C^ 

*r¥T< ^ ^^1 .^-hf sTi, fe few 

^ fetfe^pf f^fem \5i ®nrr< ^i tts i 

fe^si fe!5n ^ ( Decomposition) S 

(?r feRitii <?ft^ 'etfim is^Ptfe 

'Cl^^ ♦Wt^ C^-feRTl ( reversi¬ 
ble ) im ^ (one sided) ^tfes 

^?n ^ sn 

^^.♦fir Ti '«i*mi?rc*i (TT-fepn ^?rtfe ^ 

ipff sri—feiirtc^ ^1 m 

(3Ftr^^ (KClOs) ^tfet 

^ i feiri 

. 111—6 
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CSFtVt^C^ ^ Tfll 

3^5n I 

2EC108 = 2KC1 + 3 O 3 

■"f^f*!Tr>f C3Ff«^ ' <t^tf»Rrr5| CFT^t^ 

NH 4 N 08 = N 90 + 2 H 90 

'a^TTc^rr^nrnsT srr^i:^& ^rf^t»r 


( Dissociation ) 


feit^R ?1 f?f^1 ^ «f^t^ I ^ c^ 

f^t«f5r ?®n ^ fegft^i? T) 9rtc^ 


fe5rtf»rtK**t5^ 5?^*! ^1 '®(55Tiiir c^ tarw^i 

ferfWii (‘Thermal Dissociation) S C^- 

TOT s5fi ^ ^tfinsn 

^ ♦iTRt^ TO! ^ «!^Ttir ^Brt^ ^ 

m ^ ^ 


«rf%^ srr^ow ^tsa «OTtTr ^«ns 


NHiCli^NHs + HCl 
’Bt^T 

PCls^PCls+Cla 


CaCOs CaO+COg 
la ^I+I 


^ fertBW (Ionic or Electrolytic 

Dissociation) S ^ ^RTtTl 

^ (?Rli^ f^f3p?rt5 '®l1w'^j 

^5%^ C^ ^ W ^iTOi ^ am (2rf%^ 

fif3p^ »rWTO’Ifl c^’t »ltiU-«Rn 

TnTsi TOT c»n^*l f^fap^tw ^ m «rl^itl? fi«rtiw 1 ; 


HaOi^H^+OH- i NaCl:^Na++Cl“ 
(NHA) 8 S 04 :^ 2 NHi+S 0 ;, Al(N 03 ) 3 :^Al++++ 3 N 0 i 
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- 


( Thermal dissociation ) 

1. totmsra 'sr® 

«fgr ^ift<i:^ arflf^ ^ 

^5r?i OTfsR srf^ I 

2. tatSfW?! ^51 

cm 

^rf%?p «2f^T*r nt? 5?i 

f^iic’r’f' ^«fi I 

3. wT’i^f^'a taT3fC5? 

;ff<ic| ^-j ^?iei ( diffusion ) 
(physical- 


(Ionic dissociation ) 

1 . 

2. 'arru^K f^csTircv!^ m 

’^rtc^ I 

3. 

mm ^*fTc^ 
m m m\ I 


means ) ^1 m I 

4. Rc^irsfR 4. Uwm 

»lt>fT-^Tl ( equilibrium ) iR«fT >fT3U-^^ I 


I 

5. f^f^TlT 5. ^f^T(RwR«l filiTTfl 

*rrfc<?i cm vA^f&c^ ^s(m csrtwn 

'«in*!Ti^^ *fr«?'5 ^ *f’fT< ferfif^ 

m m i m^i- 

m I 


Questions to be discussed 

1. 'sf^-f^rwr^^, 'sriRTiFr, «rjfr»T'f®i ^t^itr, ^rfm^Sr—term ow 

s^K ^tm tTs i *f?r?fi^'8 

3n:«(T fV ? 

Define eleotrolyeis, eleotrolyto> anion, anode, eation and 'cathode. Draw 
a neat sketch of a voltameter with copper sulphate and explain the above 
terms. What is the difference between Ion and Atom and gram Ion and 
gram Atom ? 
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2. ’ll? •fl'^IS '®'^tf3ffetr?nr '« cs»T»tl5^ 

c*rr»fl 5 « « *tcwt« Tr!nr ^?i 1 ^mr 

fV ^’Tf? »it*TC»F:^!r c>?r:i lT?R*f 

nfii^'^sr srtr^ ? 

After carrying one eleobrolysis for some time if the poBitive and negative 
electrodes of a voltameter are connected in reverse order with the positive 
and negative ends of a battery, what would be the changes ? Explain such 
changes involved in the electrolysis of OUSO 4 solution. 

[ Jirw ^ ^ 

1 ^ »rTO TOf ’tto Irrjr^ tSfui i vfr«fl5« 

(?c^ c^i^'oic^ i ^srtiirinr 

^ f, ^ 

’It^ I ] 

8 . «rTrr»nrr?r, '« ^ ^<?i ^ i 

1 ^’i^v' 9 1 wmrw —^ srrartii ^ ft^®t(:w!T ^nr ? 

Define Ampere, Coulomb and Faraday and ezpljiin how they are related to 
each other. How much hydrogen is produced by the passage of 1 coulomb 
and 1 Faraday of electricity respectively ? 

4. «r'!(5r i % ^r?nrl Jit T?ait 

^VTWltf^T^ ’Ttir ? 

r 

Define Faraday’s first law of electrolysis. How can the electro-chemical 
equivalent be calculated from the first law f 

(i) -6 <s^ 5mtt?ri ouso* ^ 

How much ooppeJr will be deposited by passing *5 amperes of electricity 
for one hour T 

[Q-ox <«-*6 x 60 x 60=1800 

1 W^t^WS ^ 96,600 : 

96,600 f913[^^Ou ^ 81*8 ^^1 

.-. 1800 « « * „ ^.^|,xl800-*6983rt3r0u} 

6 . WT\jtm ^ c»r«i i Ouso* arri ■^i(\ looo 

aftJi Ou ^ ^FjtiriTO ti «n:Tim ? ( 

< 35 iinT<'V- 81 * 8 ) 

Define Faraday’s law of electrolysis. How many units of Faraday or 
Coulomb would be required to liberate 1000 grams of copper during the 
eleetrolysis of oo|)per sulphate solution ? 

[ : 1 *01^ 81*8 arm ou i looo arm 

(i’¥rmn:i5-96,600f®i^j] 



6. NaOH ’TfsTl I NaOl STfl .AT 

^^?t 10 ^rt^T Na ism'll ^<5 '»nt:*^^r '5f^<^-«tTr^ «idt^ ? 

Explain the prooesa of electrolysia of a aolution of NaOH. How many , 
amperes of current would be required to produce 10 grams of Na in an hour 
from a solution of NaCl ? * 


w^sxcxf^sxcxooxeo 


Z»Na-^^ 

= Na-^? X ?%stc«f:snf 


=18 X 0000104 3rf^ 

10 =-28X-0000104 x 60 x 60X0 .*. *c=^?] 


Define electro-chemical equivalent. Explain the connection between 
electro-chemical equivalent and chemical equivalent. 

{a) 10 fsff^ 64 Ag-^i? '®t^v 

( : w=Zcf Ti 2=w/cf = —- ^ =-001118 4t^r i) 

8. ^f^c?r?*i "^ait i fwtr*r *5^ «tr?rfn 

^tJitnfsnF »il ’rr^ '=¥to ? 

<11131^1%^ 'QW*r : Ag = 108 j 0=16 

Define Faraday’s 2nd law of electrolysis. How would you deduce the 
formula of electro-chemical equivalent by the application of the 2nd law 7 

Find the electro-chemical equivalent of silver and oxygen (At. wt. of 
Ag=108j 0=16) 

H-ifl^r -0000104 -sfm ; 

[ ^t^'S ! Ag X -0000104 =*0011282 gm. 

O „ „ » =EqX- 0000104 = -0000882 gm. ] 

9. Zn, A1« Pe ( C^p^T^T 82-6, 9 28 j 

Chemical equivalent of Zn, A1 and Fe are 82-6, 9 and ^8 respectively. 
What would be their electro-chemical equivalents 7 

[ Zn = -000888 ; A1 - -0000986 ; Pe - -000291 ] 
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f • 


10. %1 .aV iwiiriro Ff»RT^ fwn 

.s^.? -^vs nwW T 

(i) ^ntnnr sitinrsT OaSO^ apr«i» 

(ii) sfjttsrfsr 3rf«or5r OUSO 4 ani; 

(iii) snffiJsrfsr sit«nn( NaOi af«r*i; 

(iv) ?nttsrr*r Naoi j 

(v) ?fTll5srfTT artflR 'srf^ st^ NaOl 3r7«l I 

Whab would be the prooess of eleotrolysia and whab amounb of mebals 
would be liberabed from bhe following colubiona by paaaing one Faraday of 
eleebriciby ? 

• f 

(i) GUSO 4 aolubions wibh copper eleotrodea ; 

(ii) GKSO 4 aolubion wibh plabinum elecbrodes ; 

(iii) NaGl aolubion wibh plabinum elecbrodes ; 

(iv) Fused NaGl wibh plabinum eleotrodea ; 

(t) Very dilute NaOl solution with plabinum electrodes. 

[ : (i) •!irrfr«ftnF’r »|tnr 81*8 3rm Gu w^rl 81-8 

arfsr ■sy’tf? GUSO 4 wi 'Qbr 81-8 ^rf^r ’rrf^ 

•a’J? 'smrsrfr®? 'SaR 81-8 artsf ^ j (ii) 81-8 3 ft 3 i Gu arsfl 
ta^I? 8 .STR O, '«rrtr*rfTO » (iii) NaGl:^Na++Cr ; 

2N» + 2HOH-^2NaOH+H, j 

40 Jftsi NaOH »a?0 H,» 

(iv) 28 Na « 85-6 affST Gl, 1 (v) 1 311*1 ( ^«fllF > 

88 31131 ('SfTfrsmF ) I 

11 . ' GuSO*, NaOH, H,0, ?lf«^ NaGl, 5ff^ AgGl—frsl 

1 JFJl’Ilrw 31(31 Gu, Na, H,. 0,, Ag >6 Gl ? 

How many grams of Gu, Na, Hj, O 4 , Ag and Gl would be produced by 
passing one Faraday of electricity through GnB 04 , NaOH, H,0, molten NaOl, 
and molten AgOl respectively. [ Ana. ■Sll^ ] 

12. <K^t*i fV'etR Gu « Ag ? 1000 3 ii 3 r 

Gu 1000 3fm Ag ^ 3FTl?rlP5 '®%«, ? 

How would you purify Gu and Ag by electrolysis 7 How many Faraday 
of electricity would be required bo purify 1000 gms of impure Gu and 1000 
gms of impure Ag ? 

[ tftr®: ;9’?i GUSO 4 : Ou ^t?ii 5 Ou 'srjtpitw 1 

« 

■^Tfr«1115 Ou--^ j Ou RTTlRtlF ¥^ 1 X 5 Ou ^ OUSO 4 

OUSO 4 ai’ri Gu ^iciflGFii »ifrs 1 Ag 

arei «rnitwsi AgNO, 5 RTfprtiF Ag; Ag. 
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81-8 afur Ou ^ 1 *Rtatrw j '.*. looo ana Ou ^ loooisi'S 


^FTtatClF; E^g-108] 

18. (i) ^afa ^raf wm ata1 *aa^ (ii) c^ata ntajur '?na1 atal f^stra 
^afara ? «*^fa^n:aa faai ’infafal caare i- . , 

[ : (i) arnta ae 'amatiF: ;aaa AgNO,: ^jtrans ^fa ntar j 

(ii) '^fara a^ '«rjfrat®: arai OUSO4 ; antraw c^rraTa ^ttaf 1 ] 

How a copper Teasel is electroplated by silver and an iron vessel by 
copper ? In describing the process draw a neat sketch of a voltmeter. 

14. Define and%zplain Arrhentous theory of ionic dissociation. What 
are weak and strong electrolytes ? ' ^ 

16. a^nta 2 ^-nata I6 s caraf'e awtata 

^^arfa ama ^«!.ns[ ? 

How much copper would be liberated by the passage of 2 amperes current 

, • 

for 16 min 5 sec through a solution of copper sulphate ? 

96,600 -fPis^a 81'8 afta anfa ara i 
W = Z.c.f,=Zx2x (16x60 + 6) 

faa ^ou “^cu X 0000104 -81-8 X -0000104 3mi 

s 

W-81-8 X -0000104 x 2(16 x 60+ 6) ] 

16. anta «faa^ta :?a*i 'eai car»i i>a^ ^at 
aaca afat^ta wa -106 ana aafa «aa< *8697 ana faaafa aa i 

(i) fas^arraa fa'fa aa i 

(ii) 2 aitTMata faasta araiM 20 faf*r^ atafea aa fasrata 
araai artia ? aatcaa '|aTf^a=8i-8. 

In two different cells containing copper sulphate and silver nitrate 

a 

solutions respectively equal amount of current is passed for an equal interval 

$ 

of time to produce *106 gm. of copper and *8597 gms of silver respectively. 

(i) Oaloulate chemical equivalent of silver. Eq.wt of copper is 81*8. ' 

(ii) What amount of silver would be obtained by passing 2 amp. current in 
silver nitrate sol. for 20 mins ? 

, ^ fa^iatraa aaitta t^iaairaa 'saa 

antraa ^s^Tf^a a-ntraa aaa 
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«tNtTr^ 


(ii) W-s.c.i. =0X2x20x60 
Z.^“E.^x '0001)104=^®!-X-0000104 

Ag Ag 1 

W=107‘9x-0000104 x 2 x 20 x 60=1-404 3rm ] 

■ 17. fsrfat'® 39r9f,* 

«nrff IV fV ’W'f ^ *ffij5rr:*i fee’ll ? [ n. t. p.r^ lo o.o. 

•'Brff«=T i 'ssr=68-6 ] 

What are the elements liberated by passing same amount of current 
through acidulated water, copper sulpha^ie and silver nitrate solution ? What 
would be the amount of such elements^liberated ? [1^ c.c. of hydrogen is 
liberated at N.T.P. j At. wt. of Ou=68‘6 ] 

[ : "k. t. p.r^ 10 c.c. H, =10 X -00009=-0009 4m 

0->fl? 0-.S^ >e^5f=.l?^.'^09^.0072 4f^ 

H-a?'88151 “"E,', ^ 


Ou-^? 'SW^T ®Ou 


O-a^i 'e«f;T=® X '0072 4m 


18. sfTtiSsrfsr c^nmi o-b 

*(i) TTS f f 

(ii) 27®0 '8 700 mm. Btrn '5r^*ir®l!T ? 

In a cell fitted with platinum electrodes 0'5 amp. current is passed for 20 

min. through copper sulphate solution. At. wt. of Cu is 68'6. 

« • 

(i) What amount of copper would be liberated ? 

(ii) How much oxygen in c.c. would be produced at 27®0 and 700 mm. 
pressure ? 

(i) W=«.c.<. t Z=Ex-0000104 


Z=^®'®x-0000104 4151 


j,„At. wt. 1 
Valency! 


68 - 6 . 


W- X -0000104 X 0-6 X 20 X 60 4m 


•1977 4m 


0-4? '8«f5r 


E, 


Ou"4?'^8f5r“'E 


0-4? >8??? = 


Cu 


-1977 X °-4m 
81-8 


= •0427 4m 

H. T. p.ms 4?r 4m-m^m5Ff?:wr5r? «rt?^”22-4 f*i^? 
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• f 

83 3rt^f ’«rni^5T”2!j*4 

,-. -0427 artsr 'srtVSff’^j^ x -0427 

=*84*79 o.c. 

27*0 '5trn '8 700 m.m. 84-79 o.o. 'STf^ ’ar^PirW^T V o.o. 

^nr; 

„ 84-79 x 760 x 800 ^ , 

^-TOOSOTB— ° °- ’ 

19. What current will deposit 0118 gm of silver per minute ? 

* [Ans. I ampere] 

20. A solution a salt of a metal of atomic weight 112 was electrolysed 

for 16 minutes with a current of 1-6 amperes. The weight of the metal 
deposited was '788 gms. Find the valency of the metal. • [ Ans. 2 ] 

21. Oalculate the volume of the electrolytic gas (at N.T.P.) and weight 

of copper deposited when a current of 0-1 ampere is passed for 46 minutes 
through a voltameter containing acidulated water and one containing copper 
sulphate solution with copper electrodes. « [ Ans. 47-22 c.o., 0891 gm. ] 
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miikis 8 77 


5l7t5f»l7 »t7 « »tl7W7lS 'ifts?—Ionic 

concept i —Water-ion theory j 'Sff%^Pn5— 

Replaced j —Dilution ; —Strengtl^ j —Weak } 

"to—Strong ; —Neutrgilisation } — 

Acidity of a base j Tl —Bi-salt; — 

Hydrolysis ; —Basicity of an acid. 

^ ^Tt^, '«c'f'Sid i 

^ ^sntPro, 'S JioFt tat ntrm c*f«^i ^ i 

^ '»f^[Tfft f^rm «r?it5T?r *»r’?r*r?[ ^r^TT’rsr 

^1 I 

* 

^^5 ^1 f^ I vsi^ ^f5 c'®^ nTf< ^ 

^TC??I srf^ Cf'e^n (oil of vitriol) I 

Wtf^^ CFl->r^Cti C^T^. 

f^ 5(11 . 

jf^fjursi ^itfifm >Cs®i ^^5(1 C5li ^vsm r 

?C515( “'5(Ttf»i^ 

‘•ttc?!, »iTq¥fcii|( »rr®npt?i ♦ttr?, 

• ?($ ^3T?(C< Vila's 

^51 mvi \” 

>rfwr^, ^5( 'Q wF^Tc>f^ 

^JTl%C^ W 0Wt^ ’It^ I tin 
9iTt^%t^ Tmn c^, ^TTf>(^ n?t< 

<4^15 ^-n"! 's(^f^^JT I 



^srrrfii^ '« 
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• Sim c< 

I f^®r^ c\5f% 1834 -ir^ Wif c^, 

^jTf^i^« sit^i «i5rfr«r® ^ c\ «ff% ^mf^n:® 

<«cn:^ sn i c^f% c\ TOnt '«rfTO’sj 

c^fspp ^ ^c^tC'SfiT >11?^ 

I f^®T^ irsw 

I ?tf^5!T»f, C^ sjflTsp 'Q '®(^t5f csi^ 

sr®^’ ?5c^?r I 

cTf c^>rr^ ?c^?{ c^, 'siTtf^^'« 

« 

wtf^ ^t?i^ «Hf^ ^ 

I 1838 f^®t^ 5it^r^’t ^tm f?¥i ^1^13? c^, 

^tf»r5 C^t *tTr< W<I ^C«fT ^^^IT3T vU^*N .11^ ^i^vcom 

( replaced ) 1 

'srrffiic^?! ^?ii’f ^"*:[<^ »jc^r5}W3i^ 3 ^^ 1 iss? 

vfl^ ^^3 t ^t^3{ I ^ vfl^ *i*s®n 

»(%?r (Ionic concept) i\ 

^ ( Water-ion theory ) I ^T'S ’ 

'sfTtfirc^^r f?t?r^*i ^^1 m 3711 

’3nTf^^ '6 ’*fn:?j^ * 1 *^ ^t?ii ^^1 

m I 'sfitf^r^ 'e 'srre^ i 

^•^37 nni «rf3ii I 

/ 

# 

<2rf^-'srr?:^f^iitc*f?r ^‘n^i c^-c^rlcn •sff^^rnJT-c^rr’iT 

^%WTtW37 ^^T37, <S^K 9lt9Rl<’ 

*tf^«r® I • HCl, HNO 3 , H 2 SO 4 t^Ttff I 

^ ^%<JT? 'siSTffi : 

wff^ ( Acid ) I 

^51 {H+) ^ ^CiT m\f^^ I 
HC1:^H+-1-C1- i H2S04:5:2H+-1-S0: 
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( Base ) t (OH) 

aRC«l ^fesptV^ (OH-) ^tisf toi ’vti^ 

^ C^»f (base) I ^^<5. ;9^«1 ^spf^ (OH') 

'srr^iT?ic‘t ^rfe^p i 

NaOH^Na^-+OH- ' Ca( 0 H) 2 ^Ca+++ 20 H- 

«ljTf5r5 ^ «rtiat^ ( strength of acid and 

base ) S C^r^R 

I C^-R Wtfhus ^C^CIR 

# 

’^t^i ^ ^rtm wt^n 5ii i 

(HCl) '«iTTf*n:M ^31 ^ttc^c«R (H) 
TOt1,^3JT5r (HCl) ^%{ 

^Ttf^ (H3P04)-4^ ck ^'6 cRHsrruR f^srf^ ^ i 

wtf^ (HCl) (H 3 PO 4 ) C5nr 

I c^ ^rrl%i:^^ IRC®! c^fn ^ 

'smriT (H+) «rn:^ c^fn ^ 1 HCl, H 2 SO 4 , HNO 3 

'®iTtf^^ I ^^c*! att? »t"^<- 

^ffSHSCl" ^ (HCN), 

(HaCOg), 'sutf^fB^ (CH 3 COOH) 

t^TTf? f^c^rf^ ^['eTiR >>^51 I 

3r5iw ^ ^cwtc«fJT (H+) ’?tl^ I (Pm ^i?f?il 

^sfTtf^ I '®(itfTO (H 3 PO 4 ) 

(H) «t^tl 'STTC^ I 'srf^R (H'^)-W 

'«rhf% fkm^ ’Fsr®) \ \ 

C^P{Wt^ ^ ^ 

f^c^rrfw^ ^'QHtsi i c^ ^tfhr (OH') 

'srhrR?! ®tf^3|t‘i vs c^f% c^ c^f% ^ i (PrrfeiR 'q 

(NaOH '<3 KOH) ^ ^ I 
'aatRtf^TR (NH 4 OH) t%?R«R ^ Rf%1 

^R | '6 [Fe(OH )3 'Q 
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ai(oh)8 ] ^ I '■rhRic^ 

ferfw^ W5i I 

«WS|ST ’*n fiW»rfeW5( ( Neutralisation ) S »rf«rr^*r^ 
«r»mc5Rr «(«f ^jjt^rs ^8 f^rfapirt? W 

'« ^ I ^'*n ; Na0H+HCl=NaCl+H20 i 

’BiflPrtft aWrciRr «ut1^row ^tes?t5W*i 
(H+) sFtc?f?r (OH-) '•itrora »rt?r»ffl^ 

^^(HaO) ^ I 'srjtf^ 'e 

l^faRtii Tm (H+), ^5{ 

»jw (OH") '«rr?R^ »rc^ if% 

^ I wm ^ ^ (H'^) 'srfiR 

^1 (OH') ^^ -^fmi ^ ’fTc^^ w 

•swt <^tir S{11 fmn ^ I 

H++Cl"+Na++OH":^Na++Cl"+HgO 

3H«l 'Q c^-'®rhR ^ »R>5t <ti:«rf6'» mb 

c5(c?TfB^ T^] >r5rt^ i ^t^, ■« ^ 

(neutral) ^ <Sj»f«r I H+ vii^N OH" 

feitf^ ^ I 'srrtfcsr?! »nTt5T 

^f®[in «R®i ^tf^rs Ti 51^ '2r^tn ’ft?! jpi i 

(SWiR ^<1 f^^^»ft%c«r*t5i ^c§ti:iR 

^ewia (H+) *iw (OH") 'srt^csfif *i^cTrc^ 

^sm ’ffrs ^1 ; H"^ + OH"->HaO 

«2PTO: ^rff»n5+’^:^ 91^*1 + ^ 

NaOH Na+ + OH" 

» 

+ + + 

HCl Cl" + H* 

>K H . 

NaCl . HaO 

NaOH Na'*''« OH“-^C*t W HCl 

H+ 's Cl" f^orrfv® vn I Na+ >« Cl" »rx’?5B' 
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^ NaCl vii^i H+ '6 OH" ^5T HaO 

^I fipl3l={ f^1 msf CTf3T ^?f5 H'^ ?1 

OH" '^5? =(i 5n @iTf«i sr^'K i 

<2j«ff5r5 «rt^ 5i^«i I 

^?I-<2!tf%'®1 (Basicity of an Acid) % 

^ «w*rci<Rr ^f«r5i ^ 

I c^ijf ^rrto c^--?p?ff5 firf^tn^T 




HCl 

HBr 

HI 

HCN 

() 
HNO 3 

HNOa 

( ) 




HaS H 3 PO 4 


HaCOs 
() 
H 2 SO 3 
HaSO^ 
HaSiOj 
( ) 


( ) 

H3 AsOs 

() 
H 3 ASO 4 
('5rf?it»rf^^) 


^tc?ra ( Acidity of a Base ) t ^ 

<^cm «r«m5T ^Ftc^ra «rrrf^ 

-<5fffe5i ^ «utf5rf%t& 's fap^fir® m \ ^?n ^ 

"smnRif (H+) im f^fm^ nrc^ c^t ^t^l 1 ’rf*rr?iwc^ 

^^Tl C^ ?rr^C^fil®! (OH") 


^1 mi aiCTi 

^ c^ ^ c^ ^ <?r*i 

NaOH Ca(OH )9 Fc(OH )3 

KOH Mg(OH)9 A1(0H)3 



c?>r 


95 


( Formation and Classification of salts ) 

^«l s ^ 

'SK-r® c^ 

^ ^BTt^ ^t5l (SrfOTtf^^ IlfesT ‘ 

^ ei^«i I 5 

Na+ + OH-+H+ -f Cri^NaCl+HgO 
Mg+++20H-+2H'«-+S0| MgSO^+aHsO 

•4 

'5t.f5 1 v£i^m ( metallic ) ^ 

( basic radical) ( non-metallic) ^1 

( acid radical ) ^1 ^ I 





( Salt) 

( Metallic or 

( Non-metallic or 


Basic Radical) 

Acid Radical) 

NaCl 

Na 

ci 

MgSO^ 

•Mg 

SO 4 

KNO 3 

K 

NO 3 


5T] *R®rl5^ ‘DTn 

vfl^^TC^: 

-b 'CiTtiTt^ 

CUSO4 -> Cu++ + SO; 

NaNOg -» Na+ + NOi 

CaClg -> Ca++. + 2C1- 

( Bi-salt) ^1 9H*I (Acid salt) S 

<2rfeW5i-(?rr^ (H+) *Rrirt^^ «rtiR ^i^artsi 

(7ft'ClJtf^ 3 ^ «W ( normal) W: 

HCl+NaOH=NaCl+Hs O 
HNO 3 +NH 4 OH=NH 4 NO 8 +HaO 
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^C^tC«R (H) «ff^T[ff*n5 ^f^TTl ^t^- 

w ^ ^f»i^-5i^«i if^5(.wi m I «w^ faRTt^r ♦twrs (?r 

»Rc*l i5t^ 

'eiJtfirs ^ I 

^c^Tc«f5r ^#h{ ?1 ^?I1 ^fwl 4m 

SR*! ^5lt ^Htir I 

Na 0 H+H 2 S 04 = NaHp4 ( Na-^ »rf^C^)+H20 
KOH^HaCOs^KHCOsCK-Tt^ )+H20 
Na 0 H+H 3 P 04 =NaH 2 P 04 ( Na-^ ) 

+H2O 

2 Na 0 H+H 3 P 04 =Na 2 HP 04 ( ^-c*itf^T? 

)+2H20 

<S|"f*R ®R*f (Normal or neutral salt) % C^t*l 
«rt%Tt*|5r 5R (H) 

ift^ ^ (NH4) ^ 3Fi»^4®tCT WS 

W1 (^ ^ ^ «l»t^ 9R«11 «m 9RC«1 iff^^f’RCTT’fl 

^C^tCWST (H) W1 (O) ^1 

(OH) *rfr^ ^ I ( neutral) 

«m ^ w «r^t"r ^n 1 

2NaOH+H2SO4 = Na 2SO4+2H9O 
2Na0H+HaC03=Na2C0s+2H90 

Na2S04, Na2C03, CaCla, NH4CI j Ca3(P04)2 ^Ttfr 
4t«R I 

( Basic salt) S WlH C®l%^ 

?rc«rj ^sppfe'siR ^ ^fesft^ftipr(OH) 

^ ^ ^ ft?n 

^rffert ^ ^ I 


am 

»R1 

»f4sT 



, • 

’^HJl «j»if^ baft 

«pT9^ 51^*11 m ]! 

Pb(OH)2 + HCl * PKOHiCl+HaO 
Bids + HaO = BiOCl +2HC1 , 

2 PbC 03 . Pb(OH)2—ft’Tl c^c®?i 'ii^fS ■*rr?r#h[ j 
Cuso*, Cu(oh) 2—?F*rtc?ni \ 


'35qrt;S ( Hydrolysis of Salt) 

C*ltfW'rsi (NaaCOg) 5l^«l I t^t?l 

«f% (H^-) ^1 ( OH') 

’fT^I ^f5'$ I 5TT«(T^«f^ cm 51^*1 'Sfltf^TS ^ ’SFtr?;?l 

* 

Ki c*r^ m 5?1 1 f%i5 c^tl%?rt>r m 

fr^r ^-hr I ^ftir cnTf%?rm 

(NagCOa ) c*lt^ 'e ^Tf^ 

(NaOH 'e H 2 CO 3 ) *rf?(«r^ i^?r I ^Itf>i^ (H 3 CO 3 ) 

(NaOH) ’ftil I C’Ttf^lftai 

'srfhg 5|’*pei m I 

NaaCOs+aHOH^aNaOH+HaCOg 

91^®l ^T?f 

'«c^»T ^1 ^ i wtf>i® 

'Q c^»r ?n m 5i<i«i ?t^?r ^rrc^ i : 

1 . 'Q ^ c^J! ^ 

2. c?in ^ 

3. ^ '« Tl 

4. '6 ^3{ ^1 

^‘f^«r^«l (Hydrolysis) S ^(3 (strong base) 'S 

(weak acid) ^6^1 ^ (weak base) 'S ^ftai 

III—7 
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• • 

.(strong acid) ®W*R C’5[-^*l 

^ (?f^ Vr«i mc*\ ^ Rwtfw 

(dissociated) ^ mK 3HC«I ^ ( base ) 

WtPi?®?r •«w*i <2W»f ^1 isf^«i »RC«t?r 

(Hydrolysis) I 

(H+) ^ 3 (tsr «(tc^ 'iiTN 5 i'*i'«i ^T?rft^ 

^sT (OH") «rrc^ i * 

t 

1. ^ '8 ^ WtftC5?r 9R«I S ^ '« ^ 

Wffro?! i?^«l 

«rjt^c^?i w HCi, H2SO4 '€ HNO3— 

^ ^rrf>i^ 'soT^il^fsnrnsi ^ 

[Fe(OH)3, A1(0H)3, ^1 Cu(OH)2l Wt^ W\^xm »IC^ 

f^j^ C^ 9 l^®n( ’aft^'f^®! 

^ OQ^'S ^Ttfes?! 91^ <£J^ ♦Itir! 

FeCl3+3HOH;?±Fe(OH)s + 3 HC 1 (H^+Cl") 

5H®I ) ( ^3r a^Ttfiiw ) 

Al3(S04)3+6H0H^2Al(0H)3 + 3H3SO4 (2H++SO:) 
W (^^m^F) (^ 3 iagtf^) 

2. ^ 's ^ wtftOTT m*\ t ^ >6 

^TtPlC'b^ ®l^C®t^I ' 5 ^C®I ^rt<? -f^CSR^ 2f^*l 5 f^«| 

(sm^f ^ \ NaOH, KOH ^ irff 

'atjtPr^ (HgCOg), T^^c^fWrrrfsr^ (HCN) 

a(Jtf*lt'®^ 5 T^«| sfl^ ^ (Tit «f% mA 

®W*i «W»f I 

< • 

NaCN + .HOH ^ NaOH (Na++OH-) + HCN 

»PM w (^ ^ii) (^ ) 
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Na2C03+2H0H?±2Na0H (Na++0H-)+H3C08 

K2C03+2HOH;?i:2KOH (K+ + 0H-)+H2C03 
TO * 

3. ^ ^ wfSrc®? TOl s '« 

TOi^'« v£i^ TO®t?t 

«f% ^ «fn3( (. neutral) ’^fti:^ I : 

^jtcsit^Tsr ^sirTf^tk^ w% c^rf^t^fe «(*rsr 

< neutral) I ^t?l«f, <2119 

{CHaCOOH) ^AK WTC^^tf^lTf^ <(C^ I 

AA] ! QH3C00NH4+H0H;;±CH3C00H+NH40H 

* 

(^ (^ TOl) 

"SfJtfn® Tl ’Sftif vfl^ \5l3ra>^r ^5!, vH^ 

A^WCA ? 1 ’Ffr 51 ?l W • «f^H ^tt? I 

» 

AA], '®rm>(tf^5t5f ^Al^ 91^*1 

An I ^t^«i, ^ ^ ^sitf^Ktsi 

HCOONH4 + H 0 H 5 ± HCOOH M- NH4OH 

( ^rt^tf^l 'Sfjtfypg ) 

'SfJtC>rrf^^T 5 [ ^AH '« ^ <SiAAZ^ I 

^-fef^«i CA wti:3[T^Kt5r^ (NH 4 OH) 

bsfl ^ I ^A WACA 

«mn *tr?i I aa\i 

(NH4)2C03+2H0H;?i2NHL0H+H2C03 
«R ^ ^rff^r® 

4. ^'cgtPrs's ^ *TOr:^?i 9R«l s vn^Rt^j ^ '« 

^ Ai^ 5n’i ^«i, 

^AmiA (H+)‘ ^A A\ (OH') 



,100 -sTNf^l^ ^'9 

'iiiii’r TO *^1:^ 

w «r^ *IT? ^1 Tl «f*t3( 9i^«i I M ): 

HCl+NaOH^NaCl+HaO j NaCl->Na++Cl- 
H2S04+2NaC)H-»Na2S04+2H20 j Na2S04-»2Na++S0X 
HNOg+KOH^KNOs+HaO; KNOa-^K^'+NOj; 



1. 'BTTTfiTr®^ '« 'srt!i5fl?r ’I'fsii fevn??*! rf's i 

* • 

’BflTf>IW- 3 ftf^l t iff '6 I 

a. C*rfl%?!TJf im*! CJFt'^l^ 3^11*1 

di’?? c^?f ^<1^? vn:^ ? '®rt3fV c^it ? ^ifr5< i ’5t?il »rr'® i 

8. fl«f!r. 'srrifJi® «J*i'^j*n!i Jf?®i >8 *ff'Q i «*fsirJT3 '5i< fV ? 

cjii®i «'sntfJK®^ '2t"r3,^ fspni ? 

« 

Questions to be discussed 

9 

1. Define acid and base according to Arrhenious concept. What is 
Basicity of an acid and acidity of a base ? Give examples. 

а. What happens if you put litmus paper in a solution of sodium carbo¬ 
nate and ferric chloride separately ? Define and explain hydrolysis of salt. 

8 . What is neutralisation ? What are the different kinds of salts and 
baseq ? Give illustrations of acid and basic salts, 

4. What happens when the following salts are dissolved in water ? Give 
equation. 

NaOl, Na.CO,, A101„ CH;OOONH4, (NH4)aOO, and K,8. How would 
you examine the acidic, basic or natural nature of these solutions ? 

б . NaOl, NsjOOg, NagSO*, Fed,, HCOONH,— which of these salts 
will bydrolise ? FiXplain with equations. 

6 . Define and illustrate neutral, acid and basic salt. What are the 
reasons of acidic or basic indications of solutions of certain salts to litmus ? 






'« S lir>3f—Cathode 

rays j Electron ; —Positive rays } 

CfTf^^—Proton j -Radio-activity , C^'Sf%\r nf^— 

Radio-active rayf^, ^f^r”Alpha rays j ^1%—Beta 

rays ; 5(1^i1 ?if^—Gama rays j Radio-active 

emanation j —Neutron ; ^ —Nucleus ; 

Wt^-C'Sri^J^—Anti-proton j —Positron, OI^TSf—Meson ; 

V-^«n—V-particles ; Isotopes. 

• • 

<£^ 'Sr«f]tn fWTRI 

t5 '8 '^Rl I 

'sr^vtft «rt^i‘f-f’T«rr^‘i f3piii i Vhnftif onwi^i. 

■»r*!rtJ!^ fsaitTtR ^iNii i « 

ani I TOR « Jrf«rt^l 

JiTl-'^rtca^ffp^ -at af?r^rn i 


■ ^ 1856 I (Plucker ) 

C^v 

Wf^R 





^ cTf^iri ^ftr 




( Cathode rays ) I ^fB*t CSf. C8f. ,,( Thomson ) 


^ I ^*rt^ ?itf^fl c?c«R c^, 'ii^ii’l 
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^*rtK 5 r— 


vf)?pf& T^ 'St’f ^?rf^ Ff# 

( charge ) vii^^ Flr#^ ^Tfarl I ^*ftaf3l 'sif^ » 

(PTC^'Q ^«rr?r 5j% I csfc^l^ 

Ff^Tft*^%-¥«mi ^ (^re^ ^ ( Electron ) I 

f?csR«l 1886 f%sT^ 

CMfetbPw*^ (Goldstien) ^tc«ft® C^tC® ^'Q 

'^m T^jtzm 9ttc?f fe ^?1 

c*f'«?ii >rhf ^Ttc«rt^ 'srn:^^ 





'5lT^TC?I 

*15^ I nfi’*ft« c»r«(i ^Ur 
■ii^n ^3Tf^ 

5T?[ I *^^Tai 

c^m^ ♦Ic*p1 &« ?l% 


’(Positive rays) I ^ f^ff ’tfWlT C?^ 


5t^ *tcsff5^ 5tt#?r 5it3ii <5^ I ^®f1 


'^'S(z^ <i^^it®iii ^>iT=r ^<t<v 

1836 I f^ *tciff5^ ?F«lt5[ ^*lt^ ’Sin 

■f^t^cn?! 5iTai I 5t^?rrf^ 

srr^ C?€^1 ^ C^jlfesi (Proton) \ 

1896 ltterf5l®T^ C^Rt^ (Lenard)^fl'*FI ^fwj <2W«r 


(n, C^1 ^T5 '© 

’itra I vii^ 5R5| ^ifi ^ i 2i-m 


I fsfsf 

of^.c^, '6 ’r*rr<’ 'sw^f i 
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Wt*l? ^ 

^ (Radio-activity) 

1896 I 

5fi 5m5s 4rrf 1%^ 

’iTf’f f^-^^ 

(Becqueral) C?tcfe 'Q 

f 

^C?l=T I f^5ClRs ^VS C^ ^ C»l^ 

'stTcsrrc^ ^ ^1 f^^Tii—c^ts? 

'^^s’^vs^stc^ C^ "cr^ 's ^s5t^ iBi (P^ ^^f^s*l- 

^ c^feri ^ ‘(sri^- 

'oiii^li^Rjt^ ( radio-activity ) liRR^ 

^ (?l^ ^ (?R (i'S^fel ^ 

^|lft^( Radio-active substance) l lil^ >1*^1 C?'6?11 

vii^ f^csRs ’r^Q¥l ^ 

( Uranium ) ^Tn ^tlf vilt t^^lf^nTsf ^sjsfg c^iaR 
n«Tt< I 1898 f^nrfc?r ^f% ( Pienie 

Curie ) C^TTf^H Sljtst’f ^f% (Madam Curie) 

f^KSf® C?rf^?rPR (Radium) '« (Polonium) 

^3[?i '5iT?f'Q ^15 c^^faR 

csftf^^ n^H 

I sf^rrf^ ^ 

R, (T^wf^ntsf 

ci\fm ’iTf'f 
(3rfelt^ '6 


jUulAMm/ 


(35^r3f? c?fe!it5r <ri^ vmi vc^ir 


C*ltC®ftl^?t*I I ^ C^ltferl^ (Thorium) 5l1w?l ^'« 'il'^f^ 

^ I Clf^l ^tir, 

’jpsi'jri t^fs(iitc5i^ fitR w»f ^ c^fn i 'srr^'e or«ii ^ 
c\ (Tswfap^i ?if^ TO ^ I ys^n c?if»r r, 
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»nrf5r i ’Its ^ 

’tts 5rfi( af^iitc^ 

^tcM ^?ii I f%i ’tts tftfsr irt^ii i 

<• ^ 

<• •• 

c^fe?r?rf%?r ( Analysis of Radio-active Rays ): 

■r^5tfl?f <2ft?i:^ wf^ (r®5rf3F!ii ^ 

^Tsf ?rl?tirc?pt^ ( Rutherford ) I ?rtf 

«Rt*l C\ C«!f^- 

Ktsf 'e c<«ftfiiiirsi Wt^H <sftf 

C^Wfsps 

»rf3iR ^tf^Ti 

^ft I 

^£^^ ^9} ?ft 

'STRsf^^ ^ ^T9f 

^9f 

^iTf^ c^ltsfl 

«rf^ Tfir, 

c^ f?c^ 

^ ’icsffS^ I 

c»it^ ^®r c^vfn ^ ^t^ 

5|tas I 'SR^Ttfl ^tft^C¥t^ vAt ll1%'®f^? J^fsi c^ ('^)» 

fifel (i5)'« (r) nf^ I () • 



?lf^ (Alfa rays): ncwfS® 

*T3|# I ‘SRIi’t 

'eifW vii^ va^ ‘f^f^iltsi ; 

^*tt^ '^w^r 4 i ^®fni ,*11^^ stc^ 
Tiffgjj —^rf^i ?p*ft?«rl% c*nr?r9 «it^ 
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I ^t^w\ ’tcf *rr«ff?i*i c«? 

1 ^6?r?f n?i fVit5 ^T^in «(t9ppi ^«ri 

^«t« ^ I 

^1 ?[% ( Beta-rays) I 

• • 

^«tt?i ii^fS 

^£1^ :it3i1 CifC’jfB'® 

5t^ «K^I '5(<K f^1 
»Rt3im I 
?f%?r v£i^ 511 

^c?i^t;T ^*rf5 iff% c*!c^c« 

<trw I f^^i ^vm\ *ft^^ «^? 

^f^c'5 ntor I 

^ft^n ?f% ( Gama rays ); ^ SHf I 

^fc«ir^ ^rftfi iftsn ^f%?f cki 

^^5 ’tf^c5|?t JiT^rr?*! 'srfc^irc^?! «ff^ 

186,000 liX 

^P%f3f, afwTsi, CiTff^^lTJf, C’Tf:5!tl^?[’m—t^?I1 m 

•45ff5 c^ftfij?? «t?t< I C5(\f^5F '»{< vat Wf?(1 % C>f, v£it *1ift<-• 

^?il I '«rn^ ^‘rf'sf^ *firf< rffii!ita?i ^*01 

^ c«ttf^irfc5{?i ^ ^ ? C5i\t^ 

<ft?[*n C^Pf ^wHf C3ftf%^ Wf C^1 ^ fSiJ 

^4 ^ W1 1 *W<5rt^ 
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c’tcsR I »it?i^rt‘rf^^ 

'e«R 226 j ilf^r 4 'eifCTU 

*t5i3|t^ '-€*0 w oifmu 

(226-4) = 222 5 c?^1 ^ c^wfel’IfT^ ’fTT^^t 

'C55fC^?r CS^Sfffel f^Sift^r ^ ‘^«rlw^’ (emanation) 

^ t^T?r>IW 222 (3I(5i( (Radon) ^ 

£^1)1%^ p(Tft< *rr«in -m 1 ^'q c?«ii ^if, *ni ^t^i ^‘n 

*1% 206 ^ 



*orf< c^ ’srar c*ftf%^ ^nt:^ ^ c»i^ 

•atf^ csftf^^ c^c«ti5^ 
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*(plFR '6 S\U 
c«rrt>H I 

'Q vil^pfB C< 2 fr^ ^*0 I '6'^ sT’!«fT 

c«rt^?r 's^R m i i- 

^1151^^. '6 cfiftBsr ^*n ^1 ^t^Ti:5ii 

f»r5t^ ^^ciRisT^f «iirr< 

^f?<ri cf^ ctf^ I <ic«ffB^ 5t^ 

2f%’^'6'8R4j *ITC^ ^fBC2lT^5f 

^ » 

^«t1 '6'5R \ ^^C5i 

2 ’»rf^3it«i ^"R®! f% ? C3|'^f^5p <t«ftc««f?l ^t# 'tfl’Fl ^f^nl>. 

(Moseley) or«rr={ c^, 

1, 2, 3, 4 vfi^tc? *1^ *R «2rf^f& 

vii^fB .5^ ?Ff^1 

5tc5^-^^^ri ^Tf^l C3i\f^^ ^^ft< 

"1113(111^ 5t^-^N^1 Wt^ 92. ^ ^ 

( Neutron ): *f?l3(t^?r >l3l^ ^ 

f^R vat W’f^*ti C'srrBjf ^«rt?i >i3ir 

c^ ^tt I vat ^‘t1 1932 

2t3rr«l f^®t^ (Chadwick) I • 

<tc^ ^ ^t^i ^tn i c^f^i 

3ft?f (R, va^fB ftt^iit3i ^^ 1 % ^iB C'StTtsr, ^t^ 
t^5j^t=T ^«fl '^^1 I c<2rf^cjn^ 2 va?[t 

^fB C2lt^ '<3 ^fB '8fW ft1^¥rc3n[ '6SR 4. 


<=»t^r5Tt®i^ ( Atomic Structure ) 

3 

3!f% vQ 'srff^^Tir, (RiiiTi:^?! 

m 

^tc^ (R-^31^ ^ftveni 

f%f% ^f^Tl f^®T^ ^twRc^n^ ’t^3rf^^ ^K%U ia^ ^ 
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^ ( Rutherford’s Theory of Atomic Structure ) siTi:^ l 

1, aiTf^?F ^1 m'fi I 

^C9i?p|5f 

^ ^«n c5?c?ffB^ 1 

5tc^^ ?rrasl- «ii^ vfj^'N ^tt- 

/f N. ^*f1 I 

I .<—) -- Fr^#^; 3it3n—>11^ 

\ ^ J ®it^ . . 

\ y ^?l^lt^l?l >RT5f ; 

n^srf^^r *ni^T^^<*n C<2lt^CT?l 

nfif^sjn >i3rfJT I 

^ii5tij^=cfirr^=f^^=l i 'e^fR 
:C«rf^if '6 f^^R^ CFR I 




^tcn ^ttr^frsfsr« ’f95rf^^ nAsT-^titisd 


2. TOtl?f ( Electron shell) 

^Vs ^l^lSs?rt*r ( Nucleus ) ^ C^SWl I 5fi^ 



^ ^ 109^ 

^^'«rrc?p fsr^1%irr?7t «rrt5F cii1^^ ^ 

^*n I ‘f\h{ <7rhi3r^c»ni TO i c^m- ^ 

^?(M 5tf^^ CTO «in5^ I <T!nrft^ c^c® ’«rrc^ f^^f^iit»r 

v^^^•^ fsi^f^tTO .i5tFir%^ I. 

TOti?r ^ 3i^5ci I vn^fB C2{t^ 

^‘M TO1 I 

3. c^ft^'Qcsni Tt^ ’?®5nr vhts c>i\^5i'«csi^ 

TOOT?[ TO’®5{ ^f% jftsTfsr I C’T^^Rn '5(fV<ftNi' 

TO^jf 'srf^ 3tT3(t3r i csi^cfc^ 

^JTT^tfjf^TC^ '?rff&5(t?f <fr^ 

91^1 ^1 TO C>f^ ?ftf5^TC3I?r *IW 3fsf^ 09^31 

csrf^ '«rni^wii c^ ’Tt'Q^ii Tftc^ TO1 
"STt^if^^i I Itc^^ i 

4. 3R:«fi c«rt^ -«f^^sr ^«rtisf^ '=rf% *ff%5c^ 

wTO?f? ^f^Ti f^t^ ^^TO ’{tc^ I 5 ^' 

^rtfsPF »if%s (mechanical power) ^tlTl f^T®^ ^ITt 

f^^finrfc^f '6TO vfi^^tTO ^«ti 

*Tr'«Tl1 ^itTO ^t3( ( Positron ) I CfifT^^ ^e 

TOfWf^ 'Q^w^ csfc^ifS^ '€ ^ciffB^ f^,«fc^t?i 5pc^^ 

^*n TO I TO (Meson) j ^TO '«TO 

C'Stti^W^ Ci{C^f5^—^«rf^ ’tt'6Tl ^tTO 

TO «lTtr^-C'2tlfe«l (anti-proton) j ^ C-sTT^^f ^TO CTO C^f^ 
’iciffS^, C5n:’ff5^'« ^®tt8 ^it'em TO, ^itTO^TO 

v-^«n 1 t%TO?i n?i3rfi^ to 

^SI^sf'Q TOSt^ I ] 

5. C3l\fil^ TO C2lttC5{^ TOTO, I' 

^c^c^rcjin C'2rf^-»ps<(Ti l, (He) 2 , (Li) 3,. 

C5^f?l%tC3(?[ (Be) 4, CTOTO (B) 5, (0 6, srTtllTCTO^ 
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'(N) 7, (O) 8 j uqc^ C-stterV *R«n! ^TTf^l 

(Hsrtfil^ •fiftC’f?! ?f^*fT ^ (U) 

CirtkJT?! W'TOf 92 ; C2fT^?f »!‘N^t?l 

<5i\f5i^ *i*rrc<?i ci\f^ ^1 ^ \ 

(Atomic Number) t 

^ Tm ^ ^11?Rt«lf^ 

I *tt?r3it*ff^^ »it^n l, 8 I 

6. ^rsf 'srf^fn^ ^tri i 

5T*v<frt^'3rfif^5t^fr?| If5r *(?l3?t*a5 (Isotope) 

^ I 'QW5f = t^^5f + C'2rf^=! i C^t^T 

»I’n^ Tl C^f^ 1 '®WC’$ C^t^T 

ui^f& I f%i ui?Ff5 csrrksf^ vn^ 'arfc^ 

^C^tCBfSf ^?l3lt^N9 (2ff <tr«Tl1 TTlf I 

'{ Deutrium ) I vil^fS CffT^W^ ^®tft 

<F5i I 5 rp^ (Titrium) I 

'Q^jf f^fcir H’l'fi I 

7. ^^Ic5r?i «f«fr^ 

»r?ic5n( 5rr|c?r^ c^tc^i c^T«rj^i 

I C^5f?I ^C5p|s|R?f C^l\^l^ 

’tc^ *R^tc^r ’ift^ \ 

8. €{f^fe f5^^%!rri:*i c<2rrt5i ^*ti 

-«rfc^ ' 9 ^ »pn^ ^?^5r ‘^rrc^ fesT^^r ^o ^*fi i 

®tt, ®l%v?F«n ^1 Tfi^® ^'Q^ii fm'Q ciit’tfS'®'« ®f^v^«rf^ 

m wt «15 ^n:«fT w «r^Tn *in ^n i 


n?t*f c4rrT>^ 

H 1 1 

He 2 2 

0 8 8 

Ra 88 88 

U* 92 92 



Ill 


9. «rrii«ri %T ‘irrc<?i fSi'#?! c^ 

I t%i -cf^i Tfn c^, 

c^l%^ nftcfii n^3rr^?[ ^rflR c^ <trti:<?i 

'6^^^ ^ I csftfipiy »tft5®^ 

TOJ C<Sftfe3T?ri 

I 2f5 C2ft^S!-^«n ^srlx^ \5t^ 

•firsTf-a^i tT^ 8fB cf(ti>if ^^^fin'SR 

(isotppe) ^ yi’ s qgi ^ 

cwt^ c^rtr^^n?rc<?i(fixed) 
>r*^i f^1%^ T^us *trc?i I c^\f5i^ ’i?rc<f?r 



(•02X) 



■^fT^ ?i JiJm 



112 «rr‘«rf5f^ 

vswsf I, 2 ?j 3 

C'srrks??! *rN^n m.^ i 

,(ri) .’^-t'«T|. ^tfr 99-98 % 2 'SWC^ni H ^9ft^ f^?[f5 

nt'e^n 02 % i 3i, (H) ^f6 ^(t^ 

■(fnpf^r® '^n 5?11 ff^ti:?! Hft \ 

’Tr?i?r«tf^^ 'sif^i 12 13 ‘ttc^ I ^ *r?i^T^c'®^ c^jTfecsi^ 

»f"N^ 6 Jr•^^T1 6 

>rs^1 7 I ^e.'SR 16,17 ^8 18 

’Ttc^.i f%i5 c2itBc^?i >i*N«{rl 

8, >i’n^ii c^t^ ^l^i-srfic^ 8, c^t^rlBc^ 9 

v£i^’n 10 I c^Tn^ ’t?T< *fr^3iT«tf^^ 'm^ 

112, 114,115,116,117,118, 120,122 3.24 I 

csrr^wii >iwi 50, 

I 

(Isotope ); iSi^ ritfipisf 

WOT ^ ^ (7f^ C^f%^ ^CJfl- 

cfet^ Tl I c?1ttt 

^?TC<^ 

[‘^^C>I1’ ^ 4Tn ‘cfeT’1>l’ 

I ] ‘il^sT »In^J 1 Tl 

*tTftt«f?r ^ ff^sr ^?I1 

c^ci^ '«'^5T C'SJtB^? 'Q ^?i1 

C«(tT>OT '6^^ =1 '8^ = 1, C»l^ C^ «rf^jB C^rlfsi^ '©’BR 

vfi^ ^ef-^Ts^ji I c»f«n ^n, ciFtf^OT ’itn^ii«rf^^ '©^^f 

35*5, f^OT 65-38 ^‘1tC^?l 63*54 j 

*nrf<«f^^ ‘iTa^itnl^^ ^BR ^rfe*rrcfetc*r^ 

«rr?!r *rNi3it«rf^^ •'swr?[ »i? f^-R i c^Ftf^w^ 

'eBrsi 35 '8 37, f^OT 64, 66, 68, 69 70 j 63 vij^^ 
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63 65 ; <2ff ws ’tt'ein 

1 ^ «it?i^rf'ff^^ '^■sr i ^tm 

srf^ ‘T^psitt^ ^5(1 '6’Sf^ I ^5, 

# ■ 

m'a C4rt^ 'e fs{^ ^1 I * 
c*M»pp ( Characteristic of Elements ) : 

ftff^^ *ti:^ c^rtfsi^ ^ *t?t< ^9|1 sn 1 ^t!i«i, 

c^rtfii?? «ffii:<?i >ii^f5 *ift< i 

csrtfe^ (fundamental 

particles ) I f%^ C^l\f^^ ’frrc<?l 

^ >6 ’i?t<^®n ^1 c^rc^'e ?rW5r^^ 

f^faRTHi C'filtfeii 'e 

51^ ^c?i I c«ft^ ^1 ^«n 

iit^rfirf^^ f^tet?r c^tjt ^’*f ^^11 f^l- 

f^faRt?l CWU^ ciif^ *t?r<'9f®l?:^ w,4 

^1 ^ I 

^i®1t'®*^ (Transmutation of atom) 

' nt^CVTSI c«tt^ ^SftC^ 80 f5 I C^ltJ?!?! *t1lf3lt^C^ C«tt^C5|?| 

79 ?fTl1^T^l C«ft^=l-»f*N^ 78 i 

‘TOTt^r ^ff v£i5fj^ c«rr&5T @r«n >rhf'sivr^ri 

?irt15^ c<2ft^tf cf'Qin m ^c? 

’tr?!? 'Q 1 : 



<»fI5tt TRW CSTRI? TRWf TRTnef 

OL na. ^ 


f^% c-sft^sr ^1 CiSfftsT 

c?'eiii vn^ '<sm ^ I ^*i, f^^f3F^tc»ni ceiTT?5f's 

8-^111 
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I crrsi f^fsfimi 

Ti f^a ^1 ^ m) • 

^*n-f^^*f^Tft ^ c«ft^5f ^1 ^srr®^ :^en 

2ff^ c^T'js 5it^c5i^ c^ c^ '^*\) 

f^^fiFTitn f^'Q' ^’f^i c-srrfejT-»i^«(ri 

5rfeSPtS*T> f%®tS*T, ^F*rc*rl^ (Cyclotron, Bivatron, Cosmo- 
tron) twfff I 

*r?t< f^i 5^jirJit«(T I >ic3i^ »it^n;>fT ff^^( ^?r<'e 

^ I c««rrf%?iH nif^t>f, c^t^^itfsiirf^i—di?Rn 

csftfir^ c^fsFif I ffaiwrr^ »fw 

It 

C^^fm (radio-active) n»ftC*f 1 

m:m ^Tfl c^itf^i?? **nff<^^f5nrrc^?i 

92-i ^l^ntc^^r ^t^'6 

^f??n.%1 <1?tsf (Artificial 


Element) bsfl ^?l1 1 ^'Tl: 


C51>f%^ *1wtc<j6l stN 

C«ltfe5T-5r^^ 

C5f<t^f^T3T ( Neptunium ) 

92-i-l = 93 

( Plutonium ) 

92+2=94 

( Americum ) 

92+3=95 

( Curium ) 

92+4=96- 

( Barkelium ) 

92+5=97 

( Californium ) 

92+6=98 

% 

( Einsteinium ) 

^92+7=99 

(Fermium ) 

92+8=100 

(Mendelevium) 

92+9=101 

,■' (Nobelium.) 

92+10=102 


vij^aitai ^%f5r ^ «rarf?r f f^ *t?f<^l% 

^ I ^ *1TO ^ ’1?fC< 
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^ I i( «(tc^ ^f%iri 

’rr?i5rr*ff^ ’nf^ sr^ft^ 

^ I 

oft^’ S TfgtfgRIs »«l%* ( Atomic finisrgy,) ' 

I c^ »rf%j ^sr wi ?Tir 

^ '6 c?rw wi (Rtiii®r 

?n55?T^?F Ttcw^, I 

f^«i, '6 >rr^f%^ ^WRj ^sitn 

If 

jtRR^ vq^?( ^wrff bsfr I f%?I '6 Ttr^ 

RfJll ^tc«f ^1%^ ^ I 



sTvn? 

^^^fsnit^r f^*! (fission) 

(Atom bomb): Wl ^ ^ 

*trr< 235 •tT^siT'tR^ '«BfC5)ra 

^®f1 ^1 Tfir w 

^tf^l ^ ^ ^c«( ^n< «npR^ 

^?t I ^srwc^ 

^ TO ’if^i w< «if<s 

I *rf?RT*ff^^ »ff^ I 
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( Hydrogen bomb ): ’*f?[>(T^ 

^1^1 I ^ (Wt^ fwt ^ 

««fC5nT bffft ^1 ^ 

vfi?(i’f^ TO ^ ®nrr< i^i 

^•r-"rf%' ^ to i f^irrsr m 2 

3 '8«fC5T^ 

(H-2, H-3) TOTf^s^ 

f^%t^ wir wn cTriS fs^ c>i^«s}^ 

^•TK^ < 2 fm«f?i I 6ooo“C ^’ITnc^ (T^-cTO ®r»rt< 

5itc*n ’^'^5 ^^1 ^ I mi c?t^ f^ft< 

ioo,ooo,ooo"c ^ 



^\ji»Kviief 




f^'fH vjim: 


-•TS^cf 


^"feStCWST >HCTtTO f^ 9 nrt?r nU ( fusion ) 


f^'^Trc3f >i^ 1 <2tf%iit^ 

^t*f "tf^' ^ v£1^n Wl ^ C^t?| I 

’1t?l^lt*tf^ "tfe ^u ^?511 C^- 

^’l’*rf%' *tt'«Tl vsit^ ^ cpc^r 

c^ '«‘i c^ <it6?ii ^u I 5rf«rt?*l »?l| 

»tt?nRt«r^ ^ »?1l m 

?ii»tt^ «rfap?rl? I 

^ ( Reactor ) Tl <tNRt*fR^ gtt ^1 «1t?|irt«rft^ 

tw »fTO ^1 nc^'Tf’ltnj ^ 

Ttf^ nrTO«rf^^ »rf% ^jtro c^s(^ 
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c5wf3Rr vii^ wr?f ^n:^*n 'e 
*r»rf< ^sft ?(r?rni ^cst’t 5 %^ 1 

^ "srNscsni ^«ti 

* * • 

>rf<rr5i«i ^ '«rr'f»c5ni crar ajra c^ 'm c^ 

I t^f^nrf^ ^5pc5(^ TR5| c^ ^ ^ f^ira«i 

?s?1 I f%^ ^ ^5t^ ^^1 

c^t^rr^ bsfr -^1 m I vii^^r^e f^nsTc^R 

f^fii3f«i ^1 JT^?( ;rr^ I »rf%5 m Tic^«fi 1 

^5Frc^^ m ^^^^ifSnrtsr, c^ttf^M'Q ?r^i:^f^iit^ m\x 
‘Tr?i3rr®rf^^ *r% 1 ^it^^rf'tR^ 

's^%>ltd^r<t ^'sft ^?rl .Thj I 

f 'e f^c?t ^ I 

c^rt^ ^l%rc^?f *r:¥ jr:^ c?^ <if!j 

'Sf’tf® I trsf-tfi?^ 'srffwrc^^ >fc«i ^ I ’ 

^srt^ ^5T^-5r®r$lK *rf^c5! '8rf>(iS!«i "srrf^iirrc^ 1 

"tf^^ ’^c*CT *R^pnj cKir * 11 ^ 

*ft^«rf^^ '5(^?TC5^ ^?rrfr fe c^ 'ft 

c?^ f?c^ C5{^(jn ^f^r®'Q ^ sr^ ^scHi 'Q W*t5rhf ^ 
’sfhl 'Sdl 


1 . ^tT^'^sr, c«rr^'«fsr^ 7 ’rt«rf?i ?hQ 1 

2 . »j?#T w^F <a^ >rr«rNi ?h« 1 

8. c*i\(^‘s» “W*^ <fl^ CTlf®F^ ^ fir (?R ? ’TtffTffVf j«<ri fftftrf 
’FT^i ? c3i\fiFf ^nrtr^ ra ^ IV ? '• 

4 . cf1?T ’firf< ^us ^1? tr^Tf^JT, ^ c«rr^ >8 \{tl5 pif^ 
nTT^I&ir fV *ffirf^ 7 cftJT ’TJrt'f ff? ^ 
If f mnr 'scf *m3rt^ir fV fierf ? 
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5. c^wf^ ^ cmf^ n?tr<’?r ’ftaf i cs^ri^ ’fifiRr 

^ ^<sri m ? 

6. '5rl^c>ilc^tn ’tef ? S|ti5 c#T^ ’HftN^r '®rr^t>rtr^n?f 

?r« I c^tTc^m n?rr<?r ^<1111*1 »rrRt*rfw 'e^f’f 'oirt^n ^ c«r ? 

7. ■Tt?Ri*ff^ "ffe fV ? ’ftiurt'ffw *rf¥ Tfe Tfi ? 

Questions to^ be discussed 

1 . Define Electron, Proton and 'Neutron. How^ many electrons and 
protons are there in an aibm of carbon and oxygen ? 

2 . Explain in a simple way the structure of an atom ? What are the 
functions of electron, proton and neutron in the formation of an 
atom ? 

f* 

8 . What is atomic number ? ' How does atomic weight diiler from atomic 

• t 

number ? Why elements are still called elements, although their 
atoms are no longer indivisible ? 

4. What ^ill happen to an atom of oxygen if an electron or a proton 
or a neutron is added to it ? Can an element be changed to other 
element ? 

5. What is radio-activity ? What are the composition of radio-active 
rays f What is isotope ? What happens if 2 neutrons are added to an 
atom of hydrogen ? Can oxygen have more than one atomic weight ? 
Why the atomic weight of chlorine is not a whole number T 

4 

6 . What is atomic energy ? How is it produced ? 





Electronic Shell i —Energy level j ^—Orbit j. 

C^tWT^I—Electronic Valency -, 

Electro-static attraction j ^ —Electro-valency j 

>{^-CTtWr5l—Cj-valency j '5r^-C^t^I^1—Co-ordinate Valency ; 

Inert element} Bond 

—Electro-valent j —Co-valent. 

c?t«fr5f?j ^ '8j^«rrCT t5 

cv crt^ m « 
’T'fsrl ■?ft!!il ^'^-crf^frsl«5R-CTt«rr5i 

’TTt«ni ■^t I i cfef^ 

Ti ’ftfeiw '51^*'^ ^ cv cwt^ c«itr?f 

firtTl ^1 c^ t^<T^i‘i ^ -2tt«f^ f»t«irf'4k'f?f ^ 

Ji^«r-JiT»rr ^ i cm cv-crt^ *fwi 

^1 ^ 'STfi^rr^sri ^rriaFPnr '®rf^4t'35 sr?r i « 

Ji3f CTtwi^ «rt^*n ntfepOT I 

(Electronic structure of atom ) 

C^-C^T^l C^m (nucleus) ^ 

vstn v£i^ ^1% ’fifTff% 5tf^tc"r 

^9T C*t^ (shell) m\ 

c^ cfitt^ <^(tc^, cm »1*s«(PF’ 

Ff#^Cl I N8 Ci2frfecJ(?I »T“s^-»lW^ 

c^rri^r^fB I 

m «ff^ vii^fB 
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IPITIR—^'Q 

I »rN^j192} ^mVs 

92j^ I 9215 vn^ ^^15 -^f^TII 9215 T®3 

I >rr^l5 ^f%c^ ’itc?? 

*ttc^ ^rf^ 1 

M^^ ^CT? 

I 'ST^ ^^tcsnr ■ff^-^'e (Energy 

level) ^9rl I »rf«(T?I«f^TC^ ?1 

C-f^l (Electron She^) ^ I W\ 

>pc5i*^^e| cfRc^ oi^^^n:*!?! ?itii i 



csprmii iwn 

c^t^r ^ cnsi'stw ^^rtapc^i k, 
L, M, N, O, P, Q »^•^^^^f??^ 1, 2, 3, 4, 5,6,7 m*\ 
Wl^[^TfC^I C^t^ C^a! »iC^ ^f5 ^C»l?ft^ '«RTf=l 

*1’^ I ^ c^rc^i 

» 

^c®!^ '®i5?Tri^ *tfcir ^35t^ *rf<rr?i*i 

^?n ^ \ ^c®i^5f 5^1 c^tzm ^Tn’^oi ^ 
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« 

n vii^ vii^fg ^51^^ »[C^ 


c^ 

»T*S^ ^1 »tf^-^?I (n) 




»n:^tW ^^«{ji=2n® 

K 

1 

2x18=2 

L 

2 

2x28=8 

M 

3 

2x32 = 18 

N 

4 

2x48 = 32 


«f*»R ^?j^i wc^ (2f«(rf^ c^f^*r 

f^®t^ c?ft?f (Niels-Bohr) j* |c?r^ 

c?^ i 

(^ ^ c4to 

c^-c^ c^rfc^t c^ 

*ttcii ^?r *f^^n—8 i f^i 



^ t^%rr^ c^gi ^csr?^c5r?( »tc^ 

2. 
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«fT'»rfaRf ?PltR—^ 

(He), (Ne), (A), 1w*(^ (Kr)^ 

firsR (Xe) vHTn (Rn)—(Inert 

Element) C-*!^ <2ff^ ^1 

I *^5t^ ^^tc*ni i2(j%f5 (7*PC3I *f^W9 

*fs^ ’^tc^—8. ‘H^3lt3I 2.. 

c^ 


c^itc^in 


V cni^ 





- . 1 

K 

' L 

M 

' N 

O 

P 

He 

Ne 

2 

10 

S - 

2 

2 

8 


1 

, 

-- 

A 

18 

B 

8 

• 

8 

i 



Kr 

• 

36 

2 

8 

18 

8 



- Xe 

1 54 

2 

8 


18 

8 


Rn 1 

1 86 

2 

8 



18 

1 8 


c^ftfit^ n?rc<^ c^ts? 

c^fsi^ 8fS ^Cfc^ 

sn,—«rfc^ ^^1 ^«ri J 


(pstesj?! *i?i3rr^ir 
cft^^ 

*rN^ 

c 

4 

N » - 

..._ 5 

o 

6 

Na - 

1 

A1 ••• 

3 

.. Ca •• 

2 

Br •- 

7 

Pb ••• 

4 

• u 

2 
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8f& 

^fsnn*t'Ni5rr«rf^^ 

(Stable) I [ f^j%tC5r?[ C^ C^pf 

»I’n^ 2.] CTO C^twr^ (Valency) 

C^T^l C^\5f'Q (Compound) STf^ I 

^ ^<fT f^f^ir 

^titc^rr?! grt? ?rl < 2 f?i«r«i cw^1 ^ i 

’r<jrs(t‘i5 (stability) ^csf?r ^sr wT?c^r 

•• 

c«frc5( *r*N^1 8 ^m] «fnrrwJT i c<m 

^ c^t^T C^®I 

^f^)tw c^ 8f5' 

I ^ ?'C5f 

fs(|%K C3;\c5r^ (configuration) 

$ 

c3TTf®?rfi:^(?i ’iT?f3rf«rf^^ >i%nT\ ii j c^rf^ ii- ^ 

• 

2+8+1—I ^vs^o 

C^tC^I^ (e) 

^51^51 8 aT^ wt^ 10., 

(PsffsT c^csi'e (e) »i^«rrl 8 

10 i (c) c»!tf^T5( n^srf^ 

'srr^ <m9«i i 

r 

^c»p^sT (c) ^ (?rrlwr^r 

^srtnsf^rt ’iii^(tt,’icwf5^ 

’ff^«r®^l ^U5I^ST(c) ^ 5T# 

^ cjrc’ffB^ w <2t^ nt^ <tsi5(Tic5{C’tf5^ 

'»rr^5T nf^*r5 ^ i ^ 

csrc^fB^ ^ ’tc^rfs^ 5tt#?f f^Tf^ I ^ 

911EOT? «dp^ ‘ 
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^<^1: fsrfter »Rr»rr^ 


Na —e- 

--> Na+ 

Ne ( fiHR ) 


^C31^*T 


»rN^=2+8+i 

*rN^=2+8 

»T*nTO«2+8 

Al-3e 

--> A1+++ 


^‘TO 

*1*^ 


=2+8+3 

=2+^ 


Ca 2e 

Ca+^- 

A ^ ) 




=2+8+8+2 

=2+8+8 

=2+8+8 

Cl+e- 

—> cr 


»PnTO 



-=2+8+7 

=2+8+8 


Cl-7e - 

-^ Q +++++++ 

Ne ( ) 




=2+8+7 

=2+8 

= 2 + 8 

I + e - 

— ► r 

Xe () 

^51^ »1*nTO 

*PnTO 

»t?TO 

= 2+8+18+18+7’- 

=2+8+18+18 =2+8+18 


+8 +18+8 


( Electronic theory of Valency ) 


c^c9i ^rr^ »R<fn *i< f^fm 

TO m ^»iw <Ts[>iT®l,^ 

aiC^fT »rt?l OftI TO I CTO^l 

^ SftRT (?frf»r^ TOr 

OTtliRs W C^ ^ita^r 

TOrt I cTO®[ ^f8 ^ -^m vsi^ ^'sn? 

^'® s ■ 
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» 

(i) (?«rtC»T 

(ii) CWfte:^ ( pair ) 

50^1^ I ’ . • . 

w <r*Fcai c?i5t5T «2n^«i ^ ^rjr, 

c»i^ ’rr?n c^ c^t^i f^*ftfl^ i 
c^c3f c*rffwfi^ crrwRr) i, e^pt^sni l, 2 

'srrt^f¥^^5[?r <?itwj^i 3. / 

cmm c^c5f 'sitfefSr® ^ ^hvk 

m C^t^ C^\m ^1% ^ ^C51^ CWt^ ( pair ) 

C7\t c^t«rmi ^ I 

^csr?^^ ?ri <2r«rf%'® ’fftc<?f cTr«?j^i 

viiTs nk=i^ *^?Ri c^t c ^ fgt 

( Kossel--1916 ) I ^t^C^'SR ^ TO C^\to 

cTO^ic^ni vst^i 

«feft%^ ^tT^1 To sn i ^ n^TO«r 

»I3(TO ’fk? •f^f^ TOrl TO5( (Lewis) J 

cTfsR ^ ^ ^vcTO?j^1 ^1 

’Mwp ^sfi ^ 3i5[.cTrr«frii"Vi c^-wtcai^ i 

( Electro-valency and Electro-valent Compound ) 
^f%e,-(?ltsrr5l (Electro-valency)? <5t35«l ^ 

^«T ^p%1 ?rfe?Rr c*rtc*T '^rt^ ^ ^^sfSTOr 

*r^if%c^ fsitiFR (?frc9ra 

5111 TOf'Vtft 

( Electro-static attraction) ^ ^ ^ 

^^«,-(7rt#t^ TOrtl? ^ CntTO ( Electro-valent^ 

«t 

Ionic or Hetero polar compound ) I 
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(Tiroa <m< ^ ^ csw ^ (?f\wm 

^ C^it®Tta '5Jt09I‘^ ( Electro valency or Polar valency ) I 

^ C^fsp^ (Electro-valent bond, Ionic bond or 

hetcro polar bond ). 

^firs ^C9!^^c5ia 51?^ wtai emm 

(i) = 2+8+1=11, 

* =1 

CIFTf^sf = 2+8 + 7 = 17 J 

^51^^ ^<\ c«iTc^ ’Tn^h 11^111—8, 

'Q ^ I »n^ (e) 

51*^ +nf >R:<nr *tC5ffB^ 

Tf^ ^ I c»rff®irf^ *f?i3itij^ 3itin ’fcerfB^ 

c^rrf^Fm '5rfin:s{ (Na+) ^ i ^vn : Na - c->Na+ 

(^rTf^ltsi C^ ^91^^15 TO C3Ftfil5? (P\t 

(e) 5r?[«| CJFtf^ST *f^>rf‘35 ^«fT vH^fg Ff# 

^\1S ^ CJFtf^JT *t?prt’l CSlC^i^^ FT#^ C3Ftf?[^ 

^VS(?{ (cr) ^1 ^’(l: Cl+e->-Cr 
c*rrlwfsr'« cjrfllisi tocjt *ff^«f^ 

•cmf^^T?! (Na-^) 'Q CifC^f5^ C^PTf^il (Cr) 

1^'®-\5f®^^c«l ( Electro-Static attraction ) f^^(t®r'*P 

«c>rrf%iit^ c3Fr?itt^ (NaCi) c^c»f i ^««r( s 



'e crr^fj^l 

(i) NaCl (c»(tf^t>l ) 
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o 


■o 

0 


oo 


Na 

oo 


o 

o 


<2+8+1) 


+ 


o 



o o 

( 2 + 8 + 7 ) 



ICl® 

O Q 


NaCI 


Na—e->Na+ ; Cl + e^Cl" 

Na++Cl- ^Na+Cl- 

NaCl-C^\?f 

CSFtfcra OFtf^JT (F), C3rrf^Jr(Br) 

'^rr^rrfcl^ (I) NaF, NaBr, Nrl <2j«rT^ 

^^1 ^ 1 

^f?vc^t®fr5l cspcai <m 

^ 5tl^«| ^c?f, 

MgO, CaCla, NagS, CaS, NagO 

Ala Os ^ ^ti^?i«i cf : 

» 

(ii) MgO ()" 


o o 



{2*9*i) 



• o + 

SMg:+ + 

• o 


0 ® 

oO: —*MgO 

o • ^ 


Mg - 2e*>Mg''"‘‘; O+2e->0“ 

Mg+++0=^Mg++0“ 


MgO-vll?l Tf^5< 

CaO, ZnO vii^ I 

(iii) CaCla (=«PTT5!f»I5t^ ) 


tch 

o o 

<2+e+7) 


©® 

o o 

°Ca® 
o'-" o 

O 0 


+ oCa; + 

oo 

( 2 + 8 + 8 + 2 ) ( 2 + 5 + 7 ) 


o o 

oCiS 

o o 


o@ •“ + o o 

oCiS + 

0 o 


oCao 
o o 


+ - ©o 


+2CI®- 


ov^ > o 
o 0 


<aCl2 


Ca-2e->Ca+^ ; 2Cl+2e->2Cl- 
Ca+++2Cr^±Ca++Cli 

CaCla ’itiT ‘ 

MgCla, ZnCla ^Jtff ^1 ^t?r I 
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(iy) NagS ( ) 

® ® 

:Na: + :s: + :Na; 

•(2+«Vl) (2 4«4fc) (2+8+0 

O O + — ®9 — + • • 


luai + :s: + :Na: 


NaaS 


• • 


2Na-2e^2Na+ ; S+2e->S“ 2Na++S“^±NatS' 
NaaS 

(v) CaS ( ^5lf>rat3( y 


> ®0 
o o 

•r„* + ‘p* — 

• • oo 

(2 4^««t4-2} (2 + 84-6) 


• • T = ® @ 

Co: + :s: 

• c ® O 


CoS 


Ca-2c^Ca++i S+2e->S- Ca+^+S" 
CaS ' 

(vi) NaaO ) 


tCa++S' 


(S’ 

• o 


• • 


@ 

o o 


oo ♦ —+00 

:Na: +:o: +:Na:—Nap 

«• *0 *0 


:Na: + o: + :Na: 

•O *0 •• 

(a^-a+O (2+6) 

2Na - 2c->2Na+ j 0+2e-»0" 2Na* 4-0"?iNaiO“ 

NaaP 

(vii) AlaOs ( ) 




• O 


OO 


o o 


: m :®+: ai :®+ o * ^9o 

(;:8+3) ” (2**) 


s oo 


s o o 


!M:i+ :Air+ sot + sot •♦■SO. 


-+AUO 3 


'o o 


o o 


00 


oo 


2Al-6e-5^2Al+++ ; 30+6e->30- 

2Ar*++30“^AIa+++0; 

AI2O3 otc’fsi ^ 

(Electrolytes) <2l'<rR^ 
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( Co-valency and Co-valcnt Compound ) ' 

( Co-vaicncy ) S ^fic^RT 

CTfUS ^ 

Ti c«rt^c^ 

(bond) ^fm^ ^rfeR 

«5«f ’pfei ^ I m\ 

3iRWt^ ^ ( co-valent or homo-polar 

compound ) I , 

i£i^ C^t^l ( pair ) ( S ) 

(bond) ^fwi <?fr^ ^ksR ♦rtfiffeP ?W| ^ ^- 

. • 

va^5rri5 c^m ^ 

Tr^i I vi)is®f c^rc^^ vii^ ’ft^ 

■ v<}^f5 rR ^*11? 

»RCTt#t ( 7 ^ (?It^1 ^ 

^C9RsSii csrti:^ I c^ cwps 

^ ^^tsr c^rfBfT^l csft^ 

CTfafT^ I 

CWtZ^^ C^'RST ^ ^9rl 

^1 C^-^JTC®!*^ ( Co-valent or honjo-polar bond ) I 

c^Tc^iT, ^rrf^ wr^ c^Wi 

(Hs, O 2 , CI 2 ) »rr«(t^*t^ ^1 

c^1-^rh:9[*^ c^\5f 1 

9l3lC^'#f ( Elementary molecule ) 

^t^«l: 

(i) ^^c^rcsni 

^ t c ^~ 4 f B zmz^ ^ Vi I ^,. 

III—9 
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^c^tcbr 



^^(Ha) ^C?I I cwtf^^ (Cl) (Cla) 

mi 


«CL« + oCil-^tClil) CL°—> CL 

O O O O 0 O O o 

C3?rf^5{ (Fg), C^f^ (Brg) >8 (la) 

^ I 


(ii) vii^tfV^ m] ^ : 


0 0 oo 

OS + 20 

0 0 0 e 


oo Oo 

O (JS) 0 — 0 


oo 


oo 




'2Ne+oN2—► :n(2;2)n 2—► Na 
oi t ^cS f c ^^ j wt^ciTtc^fCsni cTf^1—3 

(iii) C^?t ( Compound molecule ): 

H®-»-« 0 * + ®H—> H(S) 0 (S)H-» 





• 'Q 
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H 



H 

+ HU)N(S)H--^NH3 

^JtCTrf^iil i CTfifl^l *. 1, N-vfl?f 3 


IH° + 


“H 

+ 


oC* + °H—> 


H 

HCS)C (S)H-> CH4 mm) 


+ 

“H 

; crrwi 


H 


H-illl 1, 4 


OS +SC5 + 


00 



00 00 

o(;s)c(ss)o-> 

00 00 


r* o ®I^- 

'*^'^2 v5Rry(tS[^) 


<* 

cwfcw?j (:) «i«n (—) 

H-H-^H, . 0*0^02 NsN-^Na 



132 fiTf’irfw ^ 

H-Cl->HGli H-0-H->Ha0i 0=C = 0^C02 
H 

H—C—H—7>CH4 i H-CsC-H-^CaHa 



Cl 

^T^:5fr«rsT cr^Tt^ (hcl) c’tW 


?1 «rr^^ cai^ce^il '«lTf 

-SlKtC^ I 

c5{c^i^'« ^ ^«rh5^, csftsi'Qlir 

cwr? ^ 

^t^5f WC?l I 

% ( Co-ordinate valency ] 

*l^(.^t'^ CSflcVb^l v4)^f5 **n)^t*i)^ 

Whf l^^rf^TtsT ^c?f I ^sn : 

.‘ A'’^’‘B->A X B (C^\n ) i 'a(sr^-^A - B 

r 

AB C^\c^r A B vii^fS fR I A-«ii9 

(») B-j 9^ I**) i 
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* 

T^m ^ ^iTTf^^jtsi ^TnCTO oft’fisf^ 

giTT[ ciftc^ir cf^i ^ 

Um cirrc?^ ^fB vn^j^fS^rr?? 

I c^r«fmc^ ^9ii c’rrerr^ ^i c^i- 

^1 C^'j-'^f^wi? '5Jt(.«1^ (Co-ordinate 
valency ) % ^iC5«f 5TO (^ C^tSfC^l 

arl3i wl5i ^c?r 

C^ J»f wt^ ^'\ 1 

«i^c?ra ^cei^Sii (?rt^^ ^ C5^ c^itsrsi- 

5^9fl ^ «R«i (?rt«rj^ ^ c=*in-'«if5w^ i 

^?f, AB vii^fB ^>13[ CTf#t ^1 c^-ft \ C^t\ 

■c^t^c^p?! iwtvs^ ^fB *1t'e^1 

^T? I ^**(1: 

A;+B = A : B ('^^^ c^t#t) i Ahs-B ^lA + - B" 

AB c^\c’t?{ cTf^c^?! ^fB A ^tJT ^r?r i 

'nm c^ cerM^c^ 

^i:?i c^c^tfB'® sf^tn *tN I 

<i) '5irTc3itf^^iT>i cjprsit^^ I 


H® 

H®oNo 

o 


,.® 

-+■ H + o 


u o 


CL§ 

o o 


H 

o® 

^oN d] H 


o® 

H 


*-®ci 


o o 


I 


- *NH.Cl (anrorfSj™ 

^tcsirf^iftsi (NH 4 ) 5fk5[ "srrtii^itf^^t?! ®f^^rf®i, 

xSl^t^ ^?p ( electron pair ) ft^T ^t^C^ITSR 
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v£i^ cwt? 5t^ei Ti I ^^ri- 

\ NH^ ) ^^\ vfi^ ^rfcsjtf^^t^f ^5ic^ ( NHJ > 

' 2 j^t*r *tt^ v£^^*^ csic’tlB® orw^- 

(.CI“') •’TC^ ( clcctro-static force > 

\ ^ 

^tsr; 

NHg-^H ^1 NHi ; NHt+Cl- ^ NH+Cl" 

'5irfc3itf^'9T^'srf’SJT'Q ciFt?;,'r^^ ^c^f-sr c^ti?!^ 

^ cwHtt^ c^\n I 

c«r!?r c^twr^ 

c 

(ii) 'srjTC^lTf^llT^l *. 

-^NH^Ol-' 

(v3I5tI^Tl1%rST 

'sntC^lTf^llT^I c^\l‘f\^ ’5,1^ 

(NH 4 ) I vii^ cTf#!' 

,c^\5f mK (OH") ^z^ ^f%vc^T 8 n^l 

a\5t (NH 4 OH) ^zn i ^’<z-^^ f^j^- 

: 

H 

H-7N->-H NHJ ( ) vijTs -O-H OH' ( > 

■ I 

H 

NHt+OH" NHJOH" (> 


0 

H 

H 

f — 


a® 00 

H®NiI]H 

+ 

«>oo 

? 0 |H 

00 

H 

H 
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(iii) : 

c^«?m?r ’tt^'5 ^1 'sm^T (sox) ^c?i i 

jrr5ii^& ^5T ^T^cwt:wJ( 'srhac^i^ (H+) ^ ^ 

'5(Ttf>n5 (H 2 SO 4 ), wi ^ (Trrf^’rrsf (Na+) ^ ^ . 

C>ltf^llTi( (Na 2 S 04 ) I : 




f» * 

I 

^5'^Tft [ cvws\ - ] 





ftfen ^iRi 

t?:'n^^1-^oTtc9i^, c^i-^itr*^^ 5^1 t 

^«fl (;>i\?f ^^<5, 

^ T|^i7 ^fk^ 

*rf:?II NaCl;=iNa^+Cr i CaS^Ca+^+S= 

c^\?f c^1-'s(t^csi^ 

*5rr?R 'ttc^f I 'fH\ I 

NH4CI ^ NH4+Cr Na2S04 2Na++S04 • 
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HCl, HgO 'stgrrar »l3(-cTf#r 

C^VWtC®!*^ C^\5t *lT«ft^«r5 "srf^ *1tc^ i?1 I ^5t^, 

CO2, NHs, CH4, ^Ttf? c^’tn 'Sim nk^ I 'im c^^’t 
»iT«ftii«r5 c^-^itc^*^ I 'tm 'siT^^r 

TO s|1 I 

3l^«| NaCl, KNO 3 , Ala(S 04)3 C^’t ^C^l^ll- 
'5ItC5f% ^ W% 3?^*1 'srf^l^ 

’T'^3f Wl-'^TTC^*^ ’tl^ 

»fT<(T^®t'$ ^fk^l ^fsp^r ^ TO I 

1 . cTO ^j?!^sT <!rfrTO ftnj ? fsrf«F?r (T(\%5¥-ntrf^ 

51^ »m ? cJFtfijRiT cTTBrj^ 1 ?i 7 c^ ? 

2 . ^(TTSfftl-'sTfrWt '9 C^I-'aTO^t? JT<®1 a^«(( I C’l^n 

5ti*r ? . 

8. OH4, 00,‘, NaOl, 0,—fwn CTfTOl 
'Q *I^®1 C?I<f I 

Questions to be discussed 

1. How would you explain the causes of valenoy in terms of electron ? 
Why inert elements are incapable of forming compound ? Valency of chlorine 
may be 1 or 7,—give reasons. 

2 . Define and illustrate Electro-valency and Oo-valency. What type of 
compounds form ions ? 

8. Explain with structure the nature of the following compounds. Which 
of these compounds can ionize ? 

CO,. NaOl. 0„ CaO 

4. What are blectro-valent, co-valent and co-ordinate bond ? How sodium 
chloride, water, oxygen and ammonium chloride are formed according to 
dijSerent types of valencies ? [At. No. of Na>=lli 01=17, H=l, 0=8, N =7] 7 

6. What is the difference between oo-valent and electro-valent bond ? Give 
two examples in each case. 

6. Explain electro-valent, co-valent and co-ordinate valencies from the 
standpoint of atocSic structure. Give electronic structures of methane, 
ammonia and ammonium chloride. 



Wil<t a 

K[l .8 

(Oxidation and Reduction) 

^ S m^«l~Oxidation ; 

—Reduction ; ^3i^T—Oxidising agent or Oxidant ; 

Reducing agent or R^ductant. 

SI'S wt<;i 'Q 'srtcfiissrl ^?il 

I «s^ ' 5 r«ntn 'Q *1*^51? Jij«rr^i ntssi ffsr 

^1 >i^®1 '5rft5^i5?1 i 'S 

^fm ’l^l, 

>it?[tnT‘^'s cV^c^in-^t^- 

vATn 

v4|^ <2ftffel ^1 I 

^us c^t^ 5i1 

(General definition of oxidatipn and reduction) 

I 

^r|^«l ( Oxidation ) | (Reduction) 

^ I ^1 faiiTlT?! 

(Oxidation) >ft«fr?J«l ^V3f\ ^<srl I ( Reduction ) 

\ 

^51 ¥11 ^ c^, wf^c*f^i M ; I ¥1 

a 

(i) «r?fe«r=( »rvnf«fH; w: 0) "si^ftnPi tatsR j w: 

C+08=C0j I CuO+H2 = Cu+HsO 
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t 

( Oxidation ) (Reduction ) 

(ii) y ^<*11 : (ii) ^c'^tClR JTvC^tWJT j 

4HCl + MnOa = Cla + MnCl2 ^^(1: Cl2+H2S = 2HC1+S 
' ' '+2H2O 

. (iii) (iii) 

^1 ifk ; ^«n ! ?1 3tJ! I J 

2Fea2 + Cl2=2FeCl3 AlClg + SNa*AH-SNaCl; 

2FeS04 + H2S04+H2 02 i Fe2(S04)3+2H {mm) 

= Fe3{S04)3+2H20 | =2FeS04 + H2S04 

(iv) i (iv) ^C 51 ^ctl-* 1 C^f 5 ® 

^1 ff»i I ^'?n: Ti ^f^i 5 rr«i '^fk i j 

2 KI + H2O2 = I2+ 2 KOH HgCl2 + Hg = HgaCIa 

f^f^^l- 

C, HCl, FeClg, FeS04 CuO, CI2, AlCls^ 

KI ^ I Fe2(S04)3,HgCl2 \ 

cif^ m 

'STf ^ wr?ic«f?l M ^ 

'si'f I 

'8 f^«rr^«i 's 

c?<n m c^ 

9 fr 5 i«i 

^ ^^f?C^ 5 I (O2), >irr«ft 4 *)«f (MnOg), 

CIPTf^sT (Cla) (HgOa) 'Sfl^ Wimi 

(Oxidising agent) m I vii^ «ff 

cif^i m c^ «fT?[^ jw=^Ti 3 f^ "srai 

^ ^zm T^iTm m i^ 

'ai^f»rc'8f^ >r^c^TC 5 f ^- 

(CO3), ^iW^'Sf ^ 
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'STt’t (MnClg), ciptf^i! ^iicsni 

^ ^t^-\ (FeCla) ipT^C^iT 

WC9f (HgO) ^ ( reduced ) ^ I 

f^«rfil«l ^1 f^^T?F"R (2intW5T } 

f^«rf?l«l ^^C^TCW5{ (Ha), 

(HaS), (Na), m*s ^it^tfT (Hg) 

(Reducing agent) I f^lTtir^ 

f3F^il >1"^^ I <mn t^«rni*i fmn 

9 

( oxidised ) m i 

(Ha) (HaO), »rf9|?pTt® (HaS) (S), 

«(m (Na) C>ltf^T^) (NaCl) 

(Hg) C|Pt?lT^^^cn (HgaCla) ^1 

'Q §[^*1 ( Simultaneous Oxidation 

and Reduction reactions ) : Wt?;*t f^f^l Tl‘ 
cs^fB ;?C?T?I -src^tiR 'SfH^ mj 

^tif I *i’*Pt^c?r 

I ^ f^f^l »t<t55it^iri .cw 

^t^r^*l vs f^[f^1 cn^ ^«fte. 

^ I ^sn ^ c^ «rf^1& ^*1 ^\ fksfHH ftfsRTt? 

'5i’l?it& 

^J291 cf^i ^ Vila's 

I ^ir, 1^ I 

(CuO) mw ar^T 1 ^c^c«R 

(HgO) ^ 'Sf^^fTtvs (Cu) m 

I fiff^f^ ^W\ ’itfCStTPsil TT^C^ ^( 

0 

■-^1 c^ c^tiT ^c3p vll^’^ di^fB 

«rTc^ 'ii^i ?i f^l%^>r®^ 
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v:\vi ^ii^^ ^ I ?5|'i 

^f?I®! ^ whl«l '« 

f«lwt9«l f?lfe1 I 

aRJ ( Oxidising agent or Oxidant ) % (^ 3 ?^ 

*^ft^ '6i^l%c^ ^ ^9Rpi:^-c«rc’ri&^ 

^ 3^C5 ^cfestc^ ^ ^^cll-'^ic'8r1&« 

Qi\n TOi '5Wc^ mj ^ 

iflc^ ^ ^^ri ^ I -'5iff%c5fST (o,,), 'Qvsn^ (Os), 

^T^C^TCWiT (HgOj), ^tCSltC^fS? (Fg, Clg, Bfg, Ig, ) 

STt^ 4 f ^Itf^TB (HNOs), '« 'SfTTfjf^ 

‘<H 2 S 04 ), •tfetf*nrr^ (KCIO 3 ), 

(MnOa) ^Ttf>i^ ( KMn04) « 

‘^l^ff5^rr^ ^T^-caFtc^^ (K 2 Cr 207 ) twtf? 

'«rf : 2Mg + O 2 = ’ 2MgO 

() (wtT^) (srtf^) 

■ : PbS + 4 H 2 O 3 = PbS04+4H20 

(f’lsrrs^) (wtw) («rtfii^) (f^wrf^^) 

??t^9rfcef5?: l 2 + H20H-H2S0s = 2HI + H 2 SO 4 

(«fi'f^) (f^t^i’f) (frsrff^^) («rrf?'3) 

: C + 2 H 2 SO 4 = 2 H 2 O + 2 SO 2 +CO 2 
(f^wt^r^) («rtw) (f^mfii^) («rff^^) 

'sif ; MnOg + 4HC1 = MnCl 2 + 2H20+Cl2 
(«rr?iT) ('•rr^f^^ ftartw) (srrf^^) 

C : KClOs + 3 S 02 + 3 H 20 =KC 1 + 3 H 3 S 04 

’IT^I^lTlsptcs^^ : 2KMn04 + 10FeSO4 + 8H2SO4 

= K2S04+2MnS04 + 5Fe2(S04)3+8H20 
^T^-captc^^ : KaCigO, +4H2S04 + 3H2S=K2S0‘:4 

+Cra(S04)8+7H20+3S] 

( Reducing agent or Reductant )% (^ ai^ 

«i5r c^ ^ri irt^ 
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^J29 ^ «l^f»fCJ3R ^OTT^lSl- 

C5rc‘Jtt&« ^ «(»|5r#5 TOj 

<5^ ^ ^ ^ 1 

?FCwf& iTf^C^^fST (Ha), (C), 

(CO), (HaS), »lT51^t?l* 

(SOa), «rr^?[ (Na, Mg, Al ^^TTftf > 

(HI), 5&jT5rf»i (SnCig > 

^5fT^?i<l; • 

FeCU + H (®fmm) = FeCla + HCl 
(WR^) (t^®rf?^) (f’l^rfij^) (8rTf^5^) 

; ZnO + c = CO + Zn 

( («rff?^) (f^sfTf^^) 

: Fe^Og + 3CO = 2Fe + 300^ 

( > 

2FeCl3+2H20+S02 = 2FeCl2+2HCH-H2S04 
(«rr?r-f) () 

AICI3 + 3Na = Al + 3NaCl' 

• * 

() (f’lwtw) ()- 

FC2O3 + 2A1 = 2Fe + AI2O3 

() (f«wTf?i^ () 

: 2 HI + HgOg = 2H2O + I2 

» 

() («fTf^^) 

’^rf=^r»^ *. 2FeCl3 + SnClg = 2FcCl2 + SnCl4 

(«ftw) () 

• i 

■ ( Electronic definition of Oxidation and Reductibn ) 

I ^^«n' 
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^511 ^?1TC^ C^ C^C9f (shell) 

'srtTt^-sf^fW^ ^ ?It»lt3lf^ 

r 

I WT?l«l '« t>Wt?J«l fenl ^T*TT5f^^ 

<* 

sm I ^^?it*s 'srr?[«i 'Q ^*n 'e flrst^TO^ 

m^'Q c^rrc®! «rfftii-4fjfTC5(ii 

fei Tf?ii ^it^ji ^iii -i^n I «fTir®i ^ f^®rr?i*i »it«fr?f'r^w ^)t'»(n 

^ ^ i 

>iN®ni t? '!9^>ii^f& mn ^511 Titir c^f, 

^t?J«l ^1 '44 *n f^^t?l*l ^1 r<l^t^*R5|^ 

^<4 ■if^'l 1 

.csrfc??! 

cTt^c^?; 5t»[ I 

^«| (Oxidation) S (^) C^tiT 

^13 c*i^ ^ ^«1 ^ 

^^f5n;'5»tsR i ^<1\ '3rt^«l ^d '«i^fe5»r(?i?r \ 

f^TlT?! TO^f5 ^tfT^^«l ^C5 C?'Q!(1 ^^51 I «f^^ = e j 

i. *rr^^ ^Tt^tUCiR^I *1C®ff&^ 

»rm I ^«n: 

Fe - 2e —^ Fe++ 

Sn - 2e —> Sn++ 


Na - e — > Na"*" 

2. f^WC^T^ ‘^*i’ 

«rr?fi:^ «lf^*r^ ^1 

Fe++ - e —^ Fe+++ 

Sn++ - 2 c —>► Sn^+++ 


^TT 5 lT>r «im 


%rf^^ 'smR 





♦r^isrr^os^iri : 


Cl- - e —> Cl . [Cl + Cl-^Clg] 

S“ - 2e —^ S 

0~ — 2e —>- O [ 04'0->02 ] 

» 

(^) c’rT^r ^rsic^t^ 

C^ft^ (COg, SO 2 ) 5i3[CTt#t (bond) 

^ ^^^51 c^ ^ ^t^t^8 ^tf«i fipirl I m : 


: o + 

• • 


• • 


c: + o 

• • 



o(::)c(::) 


• • 

O 

• • 


'5r^f>K:5f;r ^T^sr ^f^sfsr ^t^-'sr^JTf^iE *<5srr5 

9 

f^faFUtfB C51^ ; 

O+C+O—^0=C = 0—^COg 
O+S+O—^O = S = O—^SOg 

( Reduction ) g (^) C^ C^t*! 

'«rt^5i Ic9j^5c ^«i ^vs ^ m 

^1 feWiil ^\ 


1 .- C^srr^f?! 'Situ:? 5t^«l 

Fe+++ + e —^ Fe++ 

Sn'++" + 2e 


CEp^lt*!'srt:^ 
»- Sn+^ 
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Fe'"'*' + 2e —> Fe 

■ cmm 'srhR 

Sn'*”*' + 2e- > Sn 

%f5lT>f ^mR fSsi 

Na"*" + e->■ Na 

cmfwR C5rff^^t>i *i^3it^ 

CI 2 + 2c —^ 2C1 

S + 2e —^ S= 

'srRjf 

O 2 + 4c — 20~ 

(^) C^ts? 3FW?rt#t ^ 

♦mr ^5W8 f3j5?l11 ^’^ri: 

0 = C = 0 ' '■ > C + Og 

Wl?I^ \s af^ ( Oxidising and Reducing agent) S 

(?r ^ ^nisr ^cspjp Ji? ^ ^st^rtc^ ^1 3551 

♦l?Rt% ^ wt^ ^5W??p 5^9rj ^ 

mi ^ ^1 I 

( Oxidation-reduction takes place simultaneously ) 

1. ’8ft?i«i 'Q f^isTR*! 's 

m) ^n : 



^*1 ^6 
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2 . 'smf'i ^^t?i m 

^csp^sT >5f^*r^rfr «rr^i 4faitB?jr 

fmH c^ ^ ^atirl w.ts^ 

^ ^ 'OTt^sr I 

3. «rt?f«i f^tn wiiTT sr^T 'sr^‘1 ^f^Tii f^c^ 

^1 ^vi ^tn fwf^*! f^n r^'srr?!^ ^ 

ftsj f^c«r ^ I T5^t*v wf?i«i 

9 f^9«i fsRiT^f' 'Q f?[®rr?i^ jsr^j «rrTi 

«nr5rr^ i 

4. Wf^*l ^ ?1 f^^^nsT 

it^'i I, Ttif "'8rt?r«i ^ f^^«t iSt^ 

^C9f ( simultaneously ) ^ I 

^?r^il«l: 

(i) 2Na - 2e -» 2Na+ : Bft?I*l 

() (8rtfii'5) 

Cl 2 + 2e -> 2Cr % 

( Wtil'^F ) ( f^JWTf5® ) 

2Na4-Cla —2Na+Cl- 

C’lTf^TSl #5r 

C’ltf^ut^ 'srflR^SC^t ( Na+ ) Wff^^ ^ C?Ptf^51 

4 i^«i ( 2 cr) w f^srtf^'® 

c»itfwf^ 's c^C5r?i \’f’i'v wt^‘l-f^^t?i«i ^’ifl 

f?f^1 I 

(Cla) ^fm^ vhTn 

cFtnt^ 'smr^ (cr) m f^«rrfii^ ^tir i 

C^ltfwTsf (Na) 3RI 

'smR 

I 

lii—io 
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(ii) 2Fe - 6e ->• 2Fe++^‘ ; C^ft^ 

() 

3CI3 + 6e -> 6CI- : 

i * * 

(«rt?^) (fwtf?i'5) 

2Fe+3Cl2 —^ 2Fe+++(Cl-)3 

faRTf^ %?R*l ^ 1^1 

» 

(iii) 2FeCl3 + SnCl2,= 2FeCl2+ SnCU 

« 

() 
f^f^l ^TTfr C5l«n Tf? : 

2FC+++ (Cl-)8 + Sn++(Cl-)2=2Fc++(Cr)a+Sn++++(Cl-)* 
2Fe^++ + 2e “> 2Fe++ : ^C5(tr 

(«rr?[^) () 

Sn++‘ -.2c Sn++++ : ^rW>r ^Tf^af^ 

() ( ®ftfir5) 

oRit>r ^^rfn^a? 

(Fe'^+) ^ I =^Jtarf»T (Sn++) 

(Sn++''+) Wtf^^ m I f¥^TlK cirr^t^^ 

f^1 I 


'« 15C-SI3-^ 

( Oxidising and Reducing agents ) 

if 

a m.H ^ irf^ 

*fTr< ^ vii^sT*^ ( Oxidant) »iJTs C^ Tfa? 

^511 5rl vi«w^ ( Rcductant ) I 





Wi^l^ ITO ( Oxidising agent )• 



' 1 ^«rrf^ *(Tf< 

'e:wf=( 

( Oa W 1 O 3 ) 
i^srfc^ ( CI 2 , Bra ^^5Ttf? ) 
5rr^f5 5F ^fji^ (HNO 3 ) 
^c^«r5( (HgOa) ^ 

*rr5ff%^f^=?F ^Tf^ (H 2 SO 4 ) 
MnOi ( ;?^«|)— 

MnO^ ('aiTtffi^^ ;^^«| ) „ 

CrgO, (^Ttf^l^ ^^* 1 )—^.5(511 

• 

^T^-C^TC^ 

HgOTlO* 

Cl“, Br“ 

NO Tl NO 2 ^ NgO ^1 NH 3 
HaO 

SO 2 

Mn^+ () 

MnOg 

Cr^++ (’T^^‘f) 

<TO ( Reducing agent) 


*i?f< 

{K, Na ) 

K+,rNa+ 


Fe+++ AI+++ 

(H 2 ) 

H,0 ^ H+ 

(HaS) 

HgO ^ H-" S 

(CO) 

CO 2 

^jT^rr^t 51^*1 (SnCig) 

Sn++++ 3^jTf^ W (SnCU) 

»rrw^ \gt^-^<prr^^ (SO 2 ) 

HaS 04 .TlS 04 

C^?lT*{ (FeCla) 

Fe+*+ C^Ff^ 5!^«l (FcCls) 

() 



1. Bfrsi*r'8Pwr?m*i^®i f^r^t ^<«n i GrrfiR « 

W35Trfii r^iftpirm 

^’Tf5f >8 em ^<iji wnm « fwNi rmi 

am fjT<!r i 
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2. wTij'f'« ^ c? wnn ^<(ri ^ i f«*H? 

«rni^ « t^BrnriT arn]^ ?h81 wtr? <sw^ c*tot 
n\?i—«rr?i*r ^ f^«rt^*f ? 

8. «rrvi '« ajnR 

»n'« I <fl^l 5 fe?nn[*rj[^ ’?it<(Ti ^ «rt?ii«f^Tit«i t^ ? 

Questions to be discussed 

1. Define and explain with illustrations oxidation<Und reduction. Is it 
neoessary t(hat an oxidising agentsihould contain oxygen ? 

2. What is meant by oxidising and reducing agent ? What happens to 
these agents during the process of oxidation and reduction ? Explain with 
two illustrations. 

8 . Oxidation is more than' addition of .oxygen,—explain this with 
illustration v What is reduction ? How the process of reduction is utilised 
in metallurgy f 

4. De^no oxidation and reduction in terms of electron. Give two> 
examples in each case. What happens to the electrons given up during the 
process of oxidation ? 

6 . Define oxidising aud reducing agent in terms of electron. What 
happens to these agents during the reactions ? Illustrate your answer. 

6 . During chemicaf reactions sodium and chlorine are converted to ions, 
ferrous ion is changed to ferric ion and stannous to stannic ion. Indicate 
which of these reactions are oxidation and which are reduction. Give 
reasons and electronic equations. 




«rr^ g *rfirBV, l%ww a mvisii vjf 


« »lfiret»n S 'W'«—Density ; 

—Toughness^ j Malleability j — 

Ductility j —Elcctro-positivc ; CSTC’ffB^ 

t» 

—Electro-negative j —Basic j —Complex 

salt i Ore j «rt^f^1—Metallurgy j 

Carbon Reduction } —Self Reduction j — 

Roasting j Calcination j —Concentration j 

fefiR—Electrolytic separation j 
Alloy j »rff^—Electro-chemical series, , 


«rti^ «rrf^?r? 's <‘fsn «rf^- 

f’raj 5farc«fii irrsr '»rr4^ 's 

*rr<5n «f’rrJi »rr<rr^j*f«ft^ -sr’^fsr^fcjf '®rtr?^tssri ^ « *(1^ 

fsTdtMsT-’fife >&^K 'sfin-rslS c’rftrnsR.^i:^ 

^<5 air^r i «rf5 « «rrf 

Tt^?r Tto; « ^ifsw 'arFif>ii:®? Wapin, «rt^ arf^^tsT, 

I 


'srWcf^ ) «mf 102f5 41X^1%?' 'Q 

C5(\fi|^ I 

'®rr^ ^ «rr^ 

^^rfsTi I v£i^ ’I'^rff, ■^'Ni, 
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1^, c^rf^, jft»ri 'e.tf^i I ^ i^Tviu ^ c^rrso, ^*11, '®t^n, 
csTt^ *ic3f 3it5T^ ^fwsu I c»rf^ri, 

'Q ^sn c^rt®!W ’it'em ^tir i «rf^ 

1^, c^^, ^*rf?i oft’t 

'sismi Ff^c^tc^ ^ c*rr^5t^i vii^ «rf^ b5ft?f ^iTir 
?ni I 

c*rW's ^s\^\ % c^T^n ^ '£rr^=^'55( *(t^ i 

f3f5ii:?i c^itsTi ^ =?r^?rt^ ^ fm i «fT?f ’ttF 

ijTwhr ^>5^ I ^ 'e f^fat® <rf^ 

^ ismr Ft^i I 

'srfwt^ '®W^i »fC5r f^^i C3rr«? ®iT3[, 

'6 ^ I fro ClfCn C5TCI?iI 

t 

5ir<^ 4fFf5{^ 1^ I 

t c^it^ ^ C5t^ <2rfi cw 

« 

^ ^twr?i *tc?i I c^iti^i 

31^ I ^3ini >r<F2f^ ^TM3ff^w 

^mit^i l%rm iRj cif'S^i ^ 

c^it^r^ I 3ic\5 C9ft^i •st’m I 

'»r^ c^r ir^4f««raf 

I ^ sfTfrsf 

'®TK 1 

'S S 1200 rli^ «rffts( ‘Itif 

f^tc^ I c^<( ^ cr^ ^05 ^»il I 

c^m »rWu8fF ^»rr^ i '«f^f^'® ’W^ 

Ti «2t5f^^ f^i 

^31 cf^ ^r^i cTt^ »f^tfhi rl^ ^ 

f^»T 5|1 I 
« 


•ut^aSifeir*! s wr®if¥^irrc3nr *iI ^’jupr i 

iT^f^tW '=n‘f^F5 ^ 3|ti5 1827 I X855 ’UTfefir 
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^rrt^fiff^nrf^’ ^ ^^»f* ’fW i 
^<fT C^rf^ '« 

c^fn I 

c^ «rri^^ ^'i ’f^Vg?t^Ri1& 

v4i^-v ff^^w JTt^-^ar^fhr 

's^cm <2mr «rr^ c^rf^t^ 3rM?-w$t?i ^Tcif (Sjcutit wl 

I c^itf^utar, 's wr^if^Tf^ic^ Kt^l^ 

5(1 ^z^'e ^ I wf5i 

«rf^i3j%^ ^'^’Tr»f5( 'Q <2f5l^^ ^ 

JTt^ I f^C5?f 3(t5i^i->r®j^ 


C5Tt^ ( ^iIS( ) 

) 

• 

>f^1 ( fWs^ ) 

) 

C>IT5(1 ( C’ftss ) 

^*11 () 

?tTTf55(t5( 




^PsZ^^ 

Tfiitf (sfr^f^) 

caFTf^HT? 





'S(/t^5(jft 



f^»I3(N 

c«*rf%r5f 




®rf5ir^ ^?:*r i 

nQ '®q-e(t^ Csitfin^ *W«r 

( Metals and Non-metals ) 

f^5(-^<r*Nn <rr^^f^^ii ^^'e, *rr^ 

'si-trfi^i:^ ^ ^fjff^l sj^i 1 '«(w^ i(t^ <« 

vii?p^ ir^ cif^l tT^ I f<rc»t^ 'Q 

*rrt^ f%f% *rr«rr^«f^ *rt^ 

v8 ^-«rri^_vii^ ^ cat%\5 ^mu I 



(i) 

( Differences in Physical Properties ) 


<t^( Metal) 

1 . 

I «fr^ ^sfi 

^ (metallic 

lustre ) I . * 

?Tf%aF^ I ^Tfi[ 

^?i"n c^rW 'e 'sijtcj. 

WniT^i 

2. «ft^^ (density) 

*(>ft<i 

^f%aR; fstfoRitsi, c»rrfwhf, 
*t^f*nitsi «fr^ 

CKU'e ^3 |*n 

’ ^9if»nit3r 'e «ijtsifiifSiTfc3f?[ 

^3( I » 

3. <ff^ »t^, ^ (high 

tenacity ), ^>{i^ ( malleable ) 
vHTn I Kt%n ^*101 

*1^ 

—^5rt ^ «rr®^ 


(Non-metal) 

1. Thstf^^ 

w«?i ^ Tfit^^n v^)^•^ ^^51 Ne 
^TC5|T^ I 

ff 

^T^w, 

c^H5{, -e 

I 'siTcutf^ 

fr?i^ «ft^ wtM «rrc®!t^ 

(2ir^<p«ic5{ *i^>i I 

2 . *it«rr^*f^ 

5 i ^^11 4-9. 


3. fnR^, -m, 

'Q '«(«f>l'ni^^ I ^1^ 

^^Pi, ^JlflU f< 
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(metallic sound) I «rf^ Wt^l 

^ ^ I c>iT;»i *i^R?r »!^2f5Tr^«i- 
I 

55Tf%aR: f^»prt<*r'Q 

m I 

4. «rff '«^5%^^ 

( good conductor ) I 
mK ^t5l1 

'6 «rf^ I 

^f^ssR: 3rr^tf^^ '« 


^•tc^ c^T5f *t^ 

I 


4. ^-«rf^ •'« 

**ffl^^*l C non-conduc¬ 

tor ) I 

* 5iTf%apjf; - di^-^ 

^rf?n:»if^ «rf^ ^sT’^, ^ 


(ii) ^rt^itsl^ «rc^ 

( Differences in Chemical Properties ) 
trt^( Metal) ( Non-metal ) 

’ 1. nwfS's 1. '®f?^f- 

( electro-positive ) j (electro-negative) j 

»Rii «rf^^ *ct^ 

<rf^ ’8r-«rf^^ 

?1 Ti «irWii5i ^%.- 

f?c5p ^1 

NaCl^Na+(^TtWt^)-l-Cr NaCl ^ Na^Cl’ ('siTtC^lt^ ) 
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«r'8 


2. (CuO, 

FegOg. CaO ) 1 

t 

i2f»tfa^ ^(l|!l1 ffl^«| >9 

^1 Na20+2HC1= 

2NaCl+H20. C*itf%llt^ 'S 

»IC!f 

’ft?! 1 I 

Na 30 +Ha 0 = 2 Na 0 H 
5iTf^aF3f: »iT<ff?i'r® 

Tw<^, 

'®in^ir^lf^^T3i, (ZnO.AlaOs 
PbO) l^iTf? 'siJtf»[® 

'« ?l *!C5f 

»R5 ’ikiT *m ^f^in i 

caFff^^lT^i 'e 5iTt3rTf5{®f 

(Cr 03 ,Mn 207 ) wt^ 
«rr^? I 

#3,<rr^ *fT«ft?i*r^ 

ClFtfW 'sjjTf^nS (HCI) '8 
'sircte (H2SO4) 

(Ha) TO I C^U 


5nf^>(! ^u^t:«r5T ^-Ktf 
^'€?|1 I 

(NaH) csic^fS^ I 
HC1;^H++Cr 
NaH^:iNa+ + H- 

‘ 2. '5r-*rt^ (SO 2 , 

CO 2 , P20fl) 3Tr<t^®r'5 

I 

5!^«i <2fTO*rt^i 
SO 3 +H 3 O = H 2 SO 3 
P 2 O 3 + 3 H 3 O = 2 H 2 PO 4 


*rr|^, siT^t^F (H 2 O, 

CO, NO) i^Ttf? 

^Itr»l'® ^ ’FtC^lil C^T?[ 

I 


3. ^c^cirrf^^ 

<11 ^JTf»IC^ (HCi ^1 

H2SO4) ^ 5l1 I 



^ *rr«rr?i«i 
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trt^ 

c^T5f <ff^ 

(Hg) ^3r I 

4. Kt^ ^9rrc«fw^ ^csf 

c^h I : 

NaCl, ZnClg } 

»fr«fni*f^ »rN"^c»f \ 

FeClg, AlClg 'sit;^''- 

fmfk^ m I mi : 

FeClg+3H20^±Fe(0H)3 

+3HC1 

*iT«fr^*r5 

fVl C3Fm^ (SnCU) 

I 

5. ^V^ »It<ff^®f^ ^CWl’ 

c®fw^c^ *rr^ 

^C?I C»f^ ^^(non¬ 

volatile ) I ^«{1: NaH, CaHjj 
I 

6. «(t^ ^51 (complex 

salt) ^ <1tC^ I vii^’T 

cq^c’f «rf^ ^jtl^hR ^ 'sjTfsmfJr 

: [Cu(NHg)JS 04 ;?± 
[Cu(NHg)]/++SO: 

^1 

K4CFe(CN)e]^ 

4K++[Fe(CN)]i 


w-trt^' 

4. 

« 

5i*s"ptc«4 »iT«fr?i«r« 
'ar^T?l I «r:9i?i f?fei 

: 

PCIS- 1 - 3 H 2 O 
= H3P03-f3HCl 

(CCI4) «fC5l?i ^ 

JI1 I 


5. irrtt^Tc^c5(^ w, 

'ii^’f 

( volatile ) I i NH3, PHg 
CH4 ’tlt^f I 

nrc?! ^ii I c^itsisf 

'Q ’SftB^ c^’f 

^ I ^<<1: 

KBF 4 , 

NaaBAO, (c?T^t^) 
KaSiFe 
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( Extraction of Metal ) 
c^, ^*t1, 'e 

^ csrt^ ’tr'Qui ^ I '«rf^ c^t^r 

. «rf^ ^ *f1?t<'W ’tT'STt 5(1,—*Tf'<3l(1 c^’t WI 

^ cs)\9i^«t <ft^ *(t'e^ ^ c^i'sf^'e c^rl^ cm '®i3r 

*nrn:<^ c^ ’if^^tr«i ^t?i i 

*tf'Q?n ^?r »it<rr?i«^5 

^1C^\Tf ?iii:*r I *ff^ 

^11^ <2f«fT^^ cynit^^ 's c^fl’t 

I c^-m^ c^\’f ‘it«^ii 

I Sff^il ^ 'Q ST?t^ 

f^irl I ^ *Pi^ ^ 

^«r I ^c®i c^ <rf^ ^- 

( Ores) t C^-«f«r@ «rt^ 

"-Htw ^ ^ *ft^ ^ ^ ^1 

^ (minerals) tfR? 

^ ( ore ) ^ 55^ I 

♦fl%5|tC«l ’ft'S^I ^ I 

^TRff^c^^ir >(i<(r—c®it^, ^st^, 3(iW^, captf^^t^j c«ttf?iirt^, '^iit*!- 
f^f^irr>f. c*iT5ii, ^*(1, wt^tf^Tf^, 
iTftc^^t^, ^’In''I lf 

♦It«^1 ^ vii^N Ktf ^ *jT^f^Vfil?lil 

^?ii vii«R'« ^r® ^ =fT^ I 

«ft^=§f ^a(t^«i *=1‘3fife 

( General Principle of Metal Extraction or metallurgy ) 

c^-^*ttc^ oi\'i ^c*t *rti^ 

^ c^t ^511 ^ f^npt*fif trtf f^wi 

^1 ‘(?I^Wf%’ ( Metallurgy ) =^®11 ^ I 
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<rr^ • 'e *TT«rr?i*i 

C?Tp»t^ ^ 'STTfC^^ ^ 

cnt^i <rfi^ ‘catl^?’, ^t»t-9rt?M 

I fiTfft^tC^ fSiT, C91t^ '6 ^»n~«il^^'^ ^ 

cm^T^ 1^ ^?ii i • 

«rrftir^c3i'« i c^fBcsii? ^i% 

*tr'e^i '^n I ^5iTcsi '2f*(Tsf ! 

(1) fwf^«l Tl (Carbon Reduction 

method ) j 

(2) W.-fwlU«l ^ ^%fs ( Self Reduction 

method)! 

(3) ^ ( Elec¬ 

trolytic Separation ); 

•» 

(4) ( Thermit Process ) ; 

(5) ( Sodium Reduction process ) j 

1. ^t^VtWt?l*l ( Carbon Reduction Process ) 

^ ( reducing agent ) | 

C^taf ewt^ «ft^ f^«l 

^cn cTn?t^5f trr^^ 

*rt^ 

^ ^ ^tJt»RliC*t 35^ I 

^?n ^ c^ ^1 Fiiic^si m) M^\ m\i 
MO -H C —> M -h* cot 
nT^^r «nF>rtt® Tt^*T •rt^ sir^nw^ »fTfn 

«rrf^^ ^1 ^fc^rr^prrtc^ (CO) ^ i 

^TCiTt^^rte^ *rt^ 

^fwi«rli^R^frf»tT5TOi i 

MO-l-CO-^M+COa t 

C *M c^-c^p{ «fr^ <2f^ I CTO Rf^stir ’tiT^ bsl^ 
t ^ TO >rt^ 1 ] 
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^1 ^ fwt?r*l I (Sl^tsrs (?rt^, l&i», 

^^5jtf^ «rt^ ^?rl I ^^s^rrc^r 5irr’icsT%rsr « 

^f« ^ I ^ 


FC 203 

+ 

3C 

» 2Fe 

+ 

3CO f 

(Tif^^^r '^<F JTl^ 


Tl^sr 


Tf^*T 


+ 

CO 

= 2FcO 

+ 

“ CO 2 t 

c?pr?Pf '®r^ Jit^ 



. c^’rf5r«iT>it^ 


FeO 

+ 

CO 

= Fc 

+ 

CO 2 t 

Cjpiit*! ^«|rJ!T|if 



'Bits^isr 



'«rarf^ c^cu f^ifen ; 



SnOa 

+ 

2C 

= Sn 

+ 

2CO i 

Igjf'BT^JTf^® 



j&ST 


41^*1 *IHl4*ll^^ 

ZnO 

+ 

c 

= Zn 

+ 

CO t 



Tt^sr 




MgO 

+ 

C 

= Mg 

+ 

CO f 

srrrnc^^rt^r 'sr^nt^ 


a(Tt*fC*TpR{t5r 


Tr5j% 3irjrf4»ift'F 

PbO 

+ 

c 

= Pb 

+ 

CO f 

(?rF 



c®ro 


^ % 5n:5rr4 TTt^ 


c3[t^i, fBj? ^ *T^ 'snprftw’f *ft«in 511, 

5Tt9I?Ft^ 5^1 ^C'® «lt^ Kt^ 

^«1 m ^ ^rfUrs 

^•t-^tf*l ( Calcination or Roasting ) * «rr^?f 

sit^f^T^^ t'®7tft «fT^!l 'sTc’f ^n 



<rt^: *1%^, fwnsr3Tr«rrt«l ^ 159 



^ ‘<3rtf^f 

C Calcination 

Roasting ) 1 

: 



2ZnS 

■f 3 O 2 = 

2ZnO 

+ 2 SO 3 




■ ’ ’rfppi?N 


^Tfifc«rsT 



ZnCOg 

= ZnO + 

COat 




TO'sf 



«nr3rt^\F 




f5(9f»t={-feri ^?n 'tr^ \ 

; 

» 

(i) «rr^ ^ ( grinding of 

ore )} 

» 

5(wi '6^1? 

( concentration of ore ) ; 

(iii) «ft^ Tl 

^«f® ^1 ^ ( calcination or roasting ) i 

(iv) <(t^ 
^ ( extraction by carbon reduction process ) j 

vfiTs (v) Kt% ’lIlcntjT® ^-Jll ^ (purification) I 

2. Self-Reduction process ) 

*rr«rr?i'r® 

f5(^Tf^ ^ \ v£i^ 

sfnrrwsi ^ ?ii I 

^?ii ^ I TO <ft^ TO^t^cw?! ^^»r *ft^?f 'sffmtc® va?c^ 
^N»r ^ ’iRi^rrc«i c^c^f ^*^»t 

*itwf^ c^THRcn «jrfc^ I 'Q ^t*t- 

f^fapUlU TO 'iit '^^*t1|'» 'Q TOPP& 

<fr^ '« TO^TO iff^ 

TO I 
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^ '« (?itm*t wifirs ^fel (?i^ trr«^ 

^Q !JTc«r 'BwPffe »r|9PFfe®?r 'qfefert 

*ft^ fWlHcsri W ^ ^^S-Rwt?l*l (Self- 

‘ reduction process ) I ?FT^C5(^ IFT^ 

'Slt^ltn f^WU{^ :5^T ^ i£fWf«fSf ^ ?n, ^51 >lt51¥t^^ 

's 5rr5ic^^^ ?fc?i i 

vilill’^ »!t5I5p1lf/»itst5Ft?r Tfjtwn 

fsf^ Tm I ^t^ri ^s csrs '^s- 

fiart^*l wl w I f^t^i ; 

(i) '2r'*(^ *1^tCll '®rr?.fn^ ( partial roasting ) : 


apbs 

-b 

30g 

= apbo 

-f asOg t 

c!i!F 3rr*i¥rl® 


'»r?pfJ!iBf5T 

01® '«J^>!t^® 

JiT^i’PH ®i^-w<prf^® 

PbS . 

+ 

aOg 

= PbSO^ 


C91\5 JTt^l’Ptt® 



C^5 


(ii) T5sf^WN«l ( Self-Reduction ); 

PbS 

+ 

apbo 

= 3Pb 

+ SOg t 

015 JITSI’FT^ 

OT® 

01® 

^rt^’PTH ®T^"'^4*ll^® 

PbS 

+ 

PbSO* 

= apb 

+ asOg t 

C915 


01® 


5if?i^ ®it-'»riprt^ 


.(i) acugS + aOg = acugO + asOgt 

«r^t5ri::w*r «prt^® jrPwNi 

(ii) CugS + aCugO = 6Cu + SOg t 

■^^mi ^ 'sr^ti5 

3. (Electrolytic process)? C^ 

C^T^l ( fused salt) «?% ( solution ) 

^3\ 9i^«m *rt^^ 'scnH m\ "srrii^ ^ 

^1 ^ 'Si^x ^*rt^ ^«rt 
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R1 ^UtRfirR *lCWfB® R| ^TtCRfC^ ^ I 

^rwtus viiR?. ^rttr ^rfcRli:^ 

RsjRTi ^ » ... 

Rtaftiin^ c»itl%¥m, *lW5!^, RsjmPrai^, nit^twfiRrt^ 

trt^ R^firs »R«I (fused salt) 

Rw *rf^ fR?Tf%^ ^ I R»»n; 

(i) ^f^f^T«fR '« f^fell: 

2NaCl ( CRTf^tR C3Ft^t^« ) ^ 2Na'^d-2Cr 
2Na‘*‘+2e-> 2Na ( C^rffwfR ) j 
'RTtCRT^: 2Cr-2c->2Cl->Cl9 ( OFtf^R) t 

(ii) ^5l%i^tat«fR '6 f^f^l : 

CaCla ( cwmi^ ) ^ Ca+++2Cl- 

* 

! Ca-*-^ 4-2e ->Ca ( ^Jt^lfRUtR ) 

WfCRt^ : 2Cr -2e 2C1 -> Cla ( C^R ) t 

(iii) ^f^toteR 'e tc«lRfC^T^ : 

MgCla ( RJtncsi^RTR CSFtRTt^ ) ;^Mg+++2Cl“ 

^rrcRt® : Mg*++2e ->> Mg ( RjT’fCRfRRtR ) 

RTtlR^s : 2Cr -2e >> 2C1 -> Clg ( C^FtfRR ) t 

(iv) >6 fRfell ; 

2 AI 8 O 3 ('Rrraif^RTR 4A1++-^4-60“ 

RsrlCRt^; 4Al++'^ + 12e-> 4A1 ( Rt^R'RTfaif^RtR ) 

; 60“- 12e -> 60 -> SOg ( 'sr^fRlSR ) t 
(RTRI, Wy IrCRs^, mi, r«r’NRf, ^f^^jTff Rt^ 9lRC*fR Rf% 
( salt solution ) ^5f%i(fRC5frR«l R^fRRl fR^Ri 'RRttR Rl'^ 
fRRlf^ RSRI RtR I Rt^ fRWCRR ’iRif^W ^Rn Rt^ *(fRC^RR 
R1 f^RlRniC«fR ( Refining or purification ) filRtR^ ^^-• 

%5rR«l ^R1 RR I RTRtR*f^ CR Rt^ ’ifRC^tTRR ^Rl RR 

CR^ Rt^ vilR^ 'RRfR^Ri ?'« 'RTtCRtW^ ^R’ Rt^ v^lRPl^ fR«^ *iVS 
RPTtWtW^t RTRRTR ^ RR I ^RfRCFTTO Rl ^RPi$TRtt^RC*r 
RTRm ^ RtR5R RRC«fR Rf^R afRR I 

III—11 



162 •^'9 

'sr^ 'sfTtcsit^, f^'5^ *rr® 

v£i?*n ^<fnf i 

CuS04?± Cu+'^+SO: i +OH- 

*. 2Cu++ +4e -> 2Cu ( ) 

'sjmsTi^ ; 40H' - 4e ->► 40H ->* 2 H 2 O + Og t 
Tw<^ ’ff9cnT«fw?i m ^rtcjrr^tn fw<^ (^fs?i), 

I : 

ZnClg-^^ : ZnCla ^ Zn+^+2Cr 

; Zn+* 4-2e -> Zn ( ) 

; 2C1' - 2e -» 2C1 CI 2 ( ) T 

4. ( Therriiit process ) : *ft^ 

^Tn ^ 1 1 'i-in c^u^ 

( w\^^^—Ca.c^) c^n I cwi 

^ i fwr^ 

5{T^ 'sl^^ fwt?l^ 5?ll Tl 

( Goldschmidt’s Thermit process ) sitcsf 1 ^iJWTflw, 

captf^irN, I'sjTfif <ct^ t^us 

[ 281 ^ ] 

CrgOs + 2A1 =Al 203 + 2Cr 
c3Ftfji3r ’ant^srf^^rPr . <rf^ 

«r?JTftw captfanrf^ 

5. C3!tf®jrt5I ( Sodium-reduction process ): 

'e wrih cwV?(ft^ c^^’f ^ (P^rff^^tTSf 

^ f^Ri^ C3i\f^^ <irr< ^ i 

'« ( Flux and slag ) : <fl^ fitfeltlT 

ijps^ 'BTt^fjj^^ > 1 ^ (impurities ) 

f^faF^itii ^?rl '5('i*rr?it«f?i 

^1 1 ^ ^ 'sr*t»rfl^’® ^rph »i^ 
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«rf^: 'e Ki 

f^9ffir5 ^^ri ^ ^ SHIM i 

{«rr^=f^’tt5r^+'5rr^c^ii i ] c^it^ 'si^pit^^-'Bft^ 

(ore) W ?1 **ITC^ I C^ f^l-IWfl 

cn'w »ic5r f^^T9i^^c*r ^i-*rf«nT (lime 

stone ) f>(»rrtiii i ^«»rt: 

CaCOs 4- SiOs =* CaSiOa + COg f 
ft^«tC5Rr ^ s ^ f^taT?r 'fT'ft^ 

( Blast furnace ), ( Reverberatory furnace ), 

( Muffle furnace ), ( Electric furnace ) 

4Tc^ I [ »i*sC^n 

^frsi c?«in ^tutc^ I ] 


ajt^ ^ert^«1 ef^ 

( Common Properties of Metals ) 

<smi^ *rf«rr?[«i 

^^>8 '«rrc^ I »iT«rrii«i 'e jj-sc^^r 

( Physical properties ) t (i) 

?1 I (ii) vfl^ 'Si^u f^cn^ «rt^? »t^ i 

(iii) '6 »i'sr>rNi*r^^^1 '«JC‘ni m <fT^ *it®'« 

'm I f^ ’«nt^5rf4 'Q *fta? \5^9f I (iv) *tfw 

^ ?f3iBr «rr^ 'SN 'e 1 (v) «rr^?i 

W C^ I C^Tf^t*t 'Q 

^Tftc^fwr^l '8 'siTt^jf^f^^^ Kt^ll ^'Sf I (vi) 

^gr 5!^ '8 cm c^jfit i 
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(vii) f^f%^ oQ^ai fsiaf ^1 «rf^ ( alloy ) 

^ I I 







5 



1 

0-86 

6ZC 

75rc 

c*rff%Kt5r 


i *’ 

0-97 

98°C 

1107'’C 


.j 

1 

i 

27 

t660"C 

1800“C 

4 


» n 

71 

419°C 

913“C 



nf^^Tfr 

7*9 

1527'’C 

3235"C 

1^ 


»» 

7-3 

232‘‘C 

227crc 

C^ 

>» 

>« 

11-4 

327X 

1755“C 


M 


T3‘6' 

* 

35rc 


>» 


10*5 

960“C 

2152°C 

^*rhi • 

<^ts\ 1 


8*9 

1083°C 

2310"C 


*>rr#Tf^ -88*9"0 'ST’inc^ 'Bf^ «ft'« m I 


(.Electro-chemical 1 or Electro-motive series of Metals ) 

’TfsiC^ C9Tt?rt?l ^ 3f^*l 

^ c5iT^ TizKj ^t?r i va^ 

^ ^ m CTFcsi i 

sr:«i firs'f f'Q ^<(r ^1 m 

^ I 

?1 crpcst I ^in: 

Fc -f CuSO^ -> FeS04 -f Cu i 
. "smi^sT »it9ic^& c^t»f mif^n 

Zn + 2AgN08 Zn (NOs )2 -h 2Ag j 

»rf5ic^T» ^’(t^ m 
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3?^*! ^ c^ sn 'srr^Ri^ 

^ Tw<^ ^ I ^T^«i ? 

*ft^ ( Electro-chemical character of Metals ) : 

«f»rsf ?i *rh5^ 

’srr^ TO I ^ «rf^:5iTr^ ^srtroc’t ■^itfetiR ^ 
I w I 

Na - e- > Na‘*‘ 

,p*Ttf%^TO^ C^ltfwr^J ^5f 

Zn-2e - > Zn++ 

’frsrf^ 

Fc-3e-> Fe+++ 

* 

«ft^ <t(:«rf^ ^ TO^I%i ^>iti?3st ^c^i^dh- 

( Electro-positive ), *IW KVf^ ^f^«rrst?r 

snr i or^ c^^ cro 

'Tost «2f^«t^ (tendency ) C^lf^, WTO C^U KV^ 

I CTO trf^ ^ ^Hr TO1 1^ <2M3[ «ft^ 

^%1 TOc^r 

cTOt^ mc^ Ti %TO srf^ct^ 3 rc«i 
^«TTO *tc«rfi^5 '«I11R (Cu+), TO^T 

(Zn++) ^eiTO TOSI (Ag+) ^ I «rtl^ 

^CiSf^ST '^1 TOsr ’fksi^ «£R®tWl 3TO SRI I 

ifT^?r TOs( «2r5|*rTO ^ ^1 ^ i 

[ ®r^*Ri *r<’^c< <rf^ ’re ^cst^ ^ ^rflral TOc^r 

*rf5*r® x^ I *a^ ar^c*i *<i^^ <rt^ wee ewew^ 

ef?^-^*rRnft Wtf^H wtir I wtew TOfte TOw <!m ®RC«i 

arfl^ wewRr arwe*! *ie«rJre ww i einw *ie^ wfew wcew 

Wtew •if^e wewTw <f(.*i wl^ji wcwi cwcwfrB Ft^ ww i 

*awriT ®tce1&e >9 cwewfre Ftc^si WTWTO wtew we e iff^e«r? 

WewT ete^-lwecww (electric-potential) I efWW" 
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wl fir ^rf^^rtciTir ti c’trc^stf^hrr^i 

(Electric potential) l »af1& Cffl ^tir: 

(i) ?■« ^•rnr *rr«ic^ Tf*rc*nr *jc^; 

■ ^mxiGu) Ciis04^Cu-"++sol 

•sr-rf^, ftn*! tfCTtfvs f*rtir srtstcuf^ is^n 

FT# f H- ) 'srTOf 

Ottit^ =CHC’riirSFT# ( - ) *rcwfi?^FT#(-f )--2i*rr5rc^ 

. 'aiTlOf FT^ (- )=2. 

(ii) fnm f>rt5ic^ ;w^c«i ^ticf ® ^nrsr *nRTi^ 

«rHtesT ftfnn i ?rvfi; 

0u-2e->0u*^ 

CuSO^^Cu-'-'+so: f*mr 
>rt®rc>F& • 

'-F*rtf 'arm (Cu'”') 

Tmnir.*irs [3(-)] [2(+)] 

'rr?'« 5t^ I 

firi 

• f'® >0 fmi 5i^c*ra ^rcifi ^fk^?r h^iir 

Ti C*rfC^f»OC5ni ( Electric potential ) ^ f5 | 






<SW*r ( Electric potential) 1^<? 
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<rt^ir Ti 's%*(C3f?r ^itatl fk,f^ 

fir I ]• 

®rtf|[ (Electro'-cliemical Series) % t?rt%K 

trt^ aRsrtan '5%«rSf 

series ) ^ ^ 

^ K\^ 5^1 ^iWartft ^ 

(Electro-chemical or Electro-motive series) I 
1 


(Electro-chemical series ) 





4^_ 

I 

Tf^ I 



Hg 

Ag 

Au 

Pt 


CJTtfMtir 

jfn»tr5Tf3i?rm 

’smgftfsnitii 

JlTWf^W 

jesr 

fHiSj 

cntss 

srtlssrm 



?rt^^ft?1 *ft^<2ff^Tt^ (Displacement of a metal from 
the solution of its salt by another metal): '^5f%vij|*llilf^4 


♦nr^ Pnof =nr—'«f»{«rr?c?Rr «rv 
f^nralS ^<1 ^1 ^ I 
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•ITf?r5 SR ( order ) '^tCiT f^HTS^ 

'ItCif *rtf ^tus '=(i:*1’>FTf^ ( more 

electro-positive ) 

»rt^ '® (less electro¬ 
positive) I '®rr5i^ 

^ 'srhR <fT^ I 

^e,-?rW?rf5(^ 3R ^wvsiii Ttw whH^ 

9\ (,9^ ^5%*f9f •rt'^-^WW WM^SFtW^ 

sft^ 9R«l c*i^ fitf^Ttf^ 
*ltc^ I ^ ^tusrlfe^ 

^f^iprSf «ft^ TtciRi 

«rfOTtf^ vpfk^ 5111 

’rtf^?f *|TCil ^jT^fWl%9T3( ^1 

*tcwf5® <(c^ 'srni?fj< «rf^c^ ?sf3r® *Trn( i 

«(T^ si^*! '^vs c^Ti? **(tc?i ill I 

•rff^?i Ti^ ®'«n ’ic’sfi^® f&^i, c^i®, ^*Tf^ "« 

*11^ *Tnnif t 

• • 

^ 5n I 

Ti 

fir^i^rni fiff^tf^® *tfc?i >rr#Tl1 ^i ^’ir?! 

• in I 

Mg-l-Fe++SO: —^ Fe i -f-Mg+* -HSO: 

Mg - 2eMg'*"*' Fe’*’”'' -f 2e-> Fe i 

2Al+3Fc+^-f3S04 —► 3Fc I -f-2Al++^ -f 3SO; 

2Al-6e -> 2A1+++ 3Fe++ d-6e -> 3Fc i 

Zn+Fe"+ +SO: —>► Fc i 4-Zn++-i-SO: 

Zn -2e Zn++ Fc++ +2c -► Fe | 
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(ii) ^nwT Tr?(i csT^, ^’thi ^ : 

Fe+Pb++ +2NO» —> Pb i +Fe++ +2NOi 

Fc —2e->■ Fe"’"*' Pb^'*'+2e-> Pb 1 

Fc + Cu++ +SO 4 —> Cu i +Fe-++- + SO: 

Fe —2e -> Fe'^'^ Cu'*"*' +2e -> Cu | 

Fe+2Ag++2NO; —2Ag i +¥e*^ + 2 NO 3 
Fe-2e->Fc++ —> 2Ag+ +2e-^2Agl 

(iii) 5rr#rft ^ : 

Cu+Hg+++2N03 —5- Hgi +Cu++ +2N0; 

Cu - 2e -> Cu+^ Hg++ +2e -> Hg I 

Cu+2Ag+ + 2 NO 3 -> 2Ag i +Cu+-^ + 2 NO 3 

Cu—2e->Cu'^'*' - > 2 Ag'*' + 2 e—>2Ag J, 

Electro-chemical series and general 
properties of metals 

» 

<rf^ I »itf^?i T^i 

^'ffaRTSl ( chemical reactivity ) 

ffep «i^fnr5 c^d aw ^ ^ 1 *rf^ m, 

^ 

3i*^ 5P1 ^ i »rf% 

nWnrfsf, twtf? Vi 

■ital WTO *1^11 ^TC5T (Pl^JTl, <5*11, 

^rrf? ‘CJTfC^ csi^tsf’ ( noble metal ) ^1 ^ltW#hl 

I 

1. <rt^ ( Occurance in nature ) %, 

(i) Cf{ «rfl^ ^ *rfe '^cif?l W'S ^ ( as 

clement ) *1T'eirl m ^Tl I 
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'»(r»lf^'C^ (affinity) | f^'8ft^«l 

(^^1 Tfif ^1 I aRt 5 ?»{tC^ 


c^5T c«i%?r : 


‘^Tf’i’iTsr: 

K 

^jtf?nrt?r: 

Ba 

■^vjt^^fjnrtsr: 

Ga 

C^JTf^TPt : 

Na 

i sfTfnrsrfJim: 

Mg 

1 'srit^l^irm: 

Al 


'St^f^ssr® *2^ G®i\®T 

^T'«51 Tf5 sn, nT'Q?I1 Ttlf 
'sr^’i I fwr^*! nsK%i:^ 

fsrvff^® ^1 Tfi sfi, >flw^ •rf^ 
. 5if ^f^cswi 

I 


(ii) C^ <ff^< ^feirsl Tl ’*FTfh ( alkaline or 

alkali earth metal ) «ft^^ C5C5f 

( 

c^5T?i «r<r?f 

( reduction process ) I 3F^lt?>*ltC^ 

< 

csi^n ?rr^ ; 


fBf^T: Zn 

'ar’miJJr; Fe 

IBst : Sn 

(tto; Pb 


<2(ff5r® ’Tf'G’ii 

j[t^ ^t?f -s?<rrsr5 '®r?pjrt^5 

sri 3rr*^¥i^® cTtn w^ I 


pi\s\ **ft6¥l Thr I ?i 

«(tff-tRsj wl I 

3F3it5!^ vii^^'<rf^?r : 

i ^’TR; Ou 
I : Hg 

i ' f’fsf'ot?: Ag 
cnt«s: Au 

ift 15 =Thf: Pt 


TfTf I #r ^f’fsT I 

«rr5^f fjT^t"r5T 5T^>FT«n i 
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2. ( Action of air); (i) 'sf^V 

«rfi^isf5T >re?r 

^tcn f¥aRii f^s?^ ^tf*r 

'sr^T^ ’t^sr I 

C^ f^fel ^llTt I 'St^ 

^Tc?^ «OTt«R I f^faFiil: 

4Na+ O 2 =2Na20 j 2Ca + 02 = 2Ca0 

f^Wtg‘1 ^T^Sf, ^1 ^1 

«rf^ f^?5T"riT ^ I c^\«r 

«rr^ fsnptnsr ^f^vfeR«i 1 

wc9T?f ^ 

3rr^^ ■*Pt5l«ffl^ ( alkali) I 

K 2 O + HgO = 2KOH 
Na20+ H 2 O = 2NaOH 
CaO + H 2 O = Ca(OH)o 


rwinitii: 
^ntfwm: 
^pjfiratsf; 
c^rffe^PT 


K 

Ba 

Ga 

Na 


(ii&iii) 5fTT^tR%t^, WT^if^f^t^I, ^irmf^T^ ^ »n3f 

Rto ^ to '6 I '5;^*rf^ 

’?r5*r I ^1 

Tr?fi ^tn 5{1, 


JTlPlprfilUPf: Mg 
'sm^f^f^m; Al 
?iTPrr5?(ar; Mg 

; Zn 


^ I 3iTt9fC5Tfif!lT3( ^ C^\5t *fr^ 

f^«(5T ^ ^ '2f*rr5(^ I 

^fsiTd siif, I 

4A1 + 302 2A1203 
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(iv) 'olf^ ( Heavy metal) f5^, 

«fC^lt^ I <ff^ 

ff?n ^?n «rrf ^?ii thj i «ri^ 

2 CU+O 2 -» 2CuO () 



(v) <rf^ ?1 C5?tt<cT f^iSrSt^, >6 

tmfBsit^ (^it#r^ i2[T5j>^^s! 

»ii3f 

’tksr I 


H 

f>l*'i«t^ S Ag 
c’ft's: Au 

rnff^^jf Pt 


^^11 m I ^2^1 Ol\l^ ^ I 

^^•1, ^ I 

2Hg+02—^ 2HgO —> 2Hg+03l 


4Ag + 02 —^ 2Ag20 —>■ 4Ag4-03 T 


3. ^ WC^ra ( Action of water ) S (i) 

^tflir 'scciT^pt'cn ’ftl^ <cr^f^ 
ifc?i?i >ic3f Tft3i^Tc^ 

3 ^% 511 

I ’i^tf%rrsi^ 

f^fsRl C^ «fC51^ «5f^?l1 'Sd I 

2K+2HaO=2KOH+Ha t; Ca+2H20 = Ca(0H)2+H2 T 

(ii) ■JUt'sn^tf^nrTSf'^ ^Efl^ *\(.W f^rf^l ’'l^t^l f^'l 

3(rf^5rf>nit^r [Mg(OH)9] 


*1^11^31; K 
^Jt%t 3 T; Ba 

TjTsif5iTrf3r; o» 

: Na 
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^l%i «fc5fn ^c*r 

3rf c?^ I ^ 3ijt?fc^fii^^i f^fiffi Tsn:^ i 

Mg+aHaO —^ Mg(OH)2+H-2t • 

—MgO+HaO+Hat 

(iii) *rr^^ C2!t%^^ tfT^- 

llfif f^fstilll 

'e Tl 

I Call'll 

^ *rr^ 

c^f^irl Af3p?il 

^f&^rt «jnt^ I 

2A1+6H20=2AJ(0H)2+3H2 t 
3Fc+4HaO = Fe304 + 4H2 t 


wiHfSifsiTtJr: Ai 
JcrWiftaf: 

fPsT; 
cm: 


Mn 

Zn 

Fe 

Sn 

Pb 


jfT^T^: 
firsTsm: 
csrr^s: 
mTf5sifjr: 


Ou 

Hg 

Ag 

Au 

Pb 


(iv) 

*m sn I 


4. Wrt%C?5?r Rlfiij»?l| ( Action of acid on 

metals ) % ^Ttc^TC’5fW'!f 

Sl^ 'a(jTf*TC^?I ^iw 
^C§TC«fs? 
ntw I 

C^CWCST^ f^C5 1>r®I«Ti 

c^ff^ «rr^ f^fei 

I fs{c^ 

w *f^ *fT^ «ff%^Tr*t'® I 

fVl *lT«ff^«r® ^Cl> sn I ^It^ltf^pl ^ ?fTTf&siPf ^1 
cit^®l Tl ^ Ffc*t ^ST?^ *1^^. I 


K 

£a 

Oa 

Na 

Mg 

Al 

Mn 

Zn 

Pe 

Sn 

in I 

Ou: 
Hg 

Au 

Pb 
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c^rff^T-nsr. ^e 5iTf^f%KtTT t^rrf? ^1 

f^cTT^'T?! ^?5Tc?i ^to?r ^CSf 
I ^*fT3r-'«Tfr Tw<^, t'®jtfw <rr^ 

^r? ( protective ) 5?1 

c^zs\ ^<i ^-^9^ fkfm] c^TC’t I Kt^'^ ^5rrrt>ic^ 

f?tal (^) ^31^1, («() 

'sr^^ (n) (^; «fT^ («) 'Sfgj *rf^^ 

^‘tC^ fs(^ 1 ( weak ) ^tl%l753l (H2CO3) ^1 

'suTf*!^ (CH3COOH) ^r?i f<ifiRn 

I viii’i f^fspirr^ «j5ic*ni «rr^^-ftcfr^«i 

•CTO ?1 C^t’f ^31 C^¥l 

C^ I f^C*m ^ ( concentrated ) 

»rc5f «ffi^ Al^1 sn ’®i'«f^i to ^PT^*! 

?I1 'STTB^tf ?P TO I ^ »lt«I- 

^1 c^1^^ ^ wtfBsrr^ 

711^^ ^grf® '«ttt KV^ ^Tt-'si^jrrt^ ^1 TO’rrt^ 

(SO2 ^1 NO2, NO) I 

f^fel I c*^t^i Ti 's 'im 

■iTf^, 'snTfjic^ T^rm\ I *(t^ (Tspcai 

wrf^cB?! ^’RI 1km f^*N^ *it5Tf^^f^ 

'srrrfTO?! ^ 1 *rf^ ^f? ^1 

fs«^ c^u *rf^ ‘rrc^ () \5C3 

wrf^?i f?fe3 ^1 ^ '6 wrf»ic^ f^fen; 

2Na+2HCl = 2NaCl+H2 j Zn+2HCl=ZnCl2+H2 
2A1+6HC1=2AIC13+3H2 ; Fe+H2S04 = FeS04 + H2 
srCTlt^’f f^fSp^l : ( Action of hot acid ) 

•Zn+2H2S04 =ZnS044-2H20+S02 t 
2AI + 6H2S04 = Al2(S04)3 + 3S02 t +6H2 O 
2Cu+2H2S04=CuS 04+2H204-S02 t 
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5. <rr^?r ’SFSTSI ( Reducing property of metal) % 

»rffinr ■sptftir 5{?5t 

Ki ^rcini "stfr i 

c»rff^iit3i 'e «t^f5raT3r ^ f?«fr?f«i-«f^ f^i ^i f^5i^T?:^i?r c^t^r 

I cjfTtwrsr w ^^1 

vfl??, c^rr^ 

1^WT^«l «f:^5 W C^lt^l I Tiijfl ; 

3Na+AlCI» = Al+3NaCl 2Al+Fe208 = 2 Fe+Al 303 

6. *(t^ 5rt^% Wtftt'S?! ( Action of 

HNO 3 ) I C5C?I ^iw 

^rff>ri:^^ f^fe?it?r >TT«fT^«f^ ^ 1 

f^lwni ^grsrw 1 '®titf^ c*iTi^l ‘<1 ?(iTf5j^TC3iii 

®ffc^ 5^11 

Mg+ 2 HN 03 = Mg(N 03 ),+H 2 t 
'siar <rr^ T^fmU 

if^ '« sTftcttc^fCJni ^ c^u c^m 

'sirTcsiTfsf^T^i 5?%t^ 5i?f«i I irt^^ ^w- 

mi I 'si^t^«t w^^vs 

*Rrc51 : 

Cu ( )+ 4 HN 03 = Cu(N 03 ) 2 + 2 H 20 + 3 N 02 t 

I ] 

7. ^C?r 'S^tl ( NaOH ) ftfap^i 

( Action of Caustic Soda ) S f%*^, fBs? 

c*rff^t^ c^T^f f^f3F^i \ 

Zn+2Na0H=Na2Zn02 ( C^f^m )+H2 t 

2Al+2Na0H+2H20=2NaA102+3H2 T (cmf^tsf ^snt^lf^wt) 
Sn+2Na0H=Na2Sn02 ( C^fff^ )+H2 t 
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<2rr«rfw 

8. «rt^ ^ CSFt%5f?r ( Action of Chlorine ) : 

C3rr% ^ ^-K\^\ orff^ 3(c*fT 

c*rrfwm» •t^rfwr^, 

« * * ' 

>rrrncj|f*nrr^, fw<=^ ^ ^ v£i?i^ (3Ftsit^ 

' c^n I mrl^sTR kt^ *rr^ 

»icf m I : 

2Na+CI 2 = 2NaCl Mg+Cla = MgCla 

Cu+Cla = CuCla 2 Fe+ 3 Cl 2 = 2 FeCl 3 

9 . tot «rt^ s (m^ 'Q 

Fe+S = FcSj Hg+S^HgS 

10. '« s 

■« c^’t ^ I c^iT <ft^ vii^Tf^r^ 

TO I. ■^«n : NagO, NagOg j FcO, FegOg, FegO* ; 
PbaO, PbO, PbgOs, PbOg, Pb304 j CuO, CugO ^^sTtf? I 
^|^ 5 ^^rt^-NaOH i Ca(OH )2 j Al(OH )3 ; Fe(OH )2 i 
Fc(OH) 3 twff^ I 

11. 9P1«|( Salts of metal )S *rr^ C3FW^, 

5rt9Wt^, ^9K?Pfe, ^3|[W^ *« f5ifirc=^% 

’1^5? I : 

(;^t?rt^—NaCl, CaClg, MgCla, ZnClg, AICI 3 , FeCla» 
FeCls, CuCl, CuCla, PhClg, SnClg, SnCl^ ^Jtff I 
^rtsppt^—NagS, CaS, MgS, ZnS, FeS, PbS t'SltR I 

NagCOg, MgCOg, CaCOg, ZnCOg, FeCOg 

tariff I 

srt^-NaNOs, Cu(N 03)2, -^n(N03)2, Pb(N03)3 

' . ’ t^sjTf? I 

JTf^rW^—NagSO^, MgS04, CaS04, CuSO*, ZnS04, 

• Al2(S04)3, PbS04 tWff? I 
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CasCPOJa, Fe3(P04)2, Na3P04,»FeP64, 
Mg3(P04)2, AIPO 4 twrf? I 
firfirc^—NagSiOs, CaSi 03 , MgSiOg . ; 

12. HVS^ 9RC*f?r ( Solubility of metallic salts ) % 

(i) '« 'srjTC^rrfsillTW^ »IW (ii) 

<frfU ^^* 1 , (iii) c®l^ 

( AgCl, PbCla 'Q HgCl) STW 

(iv) cm '« (PbS 04 , BaS 04 ) ^nwfB 

^Tt^f^irrsi, 'Q >rr5ic^^ i (v) 

'srsr 

'Q 1 (vi) 

^ wc®! (vii) ^lf)^ 

'Q wfsif^rsi 

c(f^i c^ (i) ^ 

(ii) m, (iii) ^TTt%®, (iv) ^T?(, (v) C3FTf^J{ 'Q (vi) 

'6 »rf<rni*t 

TOT m\ • ' 

^ ( Alloy ) 

( Alloy )S f^f%^ <Ct^ CWl ^V 

c»T^*r *rf'^ ’tf^^rfc*! 

Thf I <rt^ ^ ^W1*1'9 (homogeneous or 

heterogeneous ) ^ ^ I 

^ «{Ti^ ^m \'« 1 

» 

^^®f '6 ( solid solution ) ?5|1 15 ? I 

( Amalgam ) S f^aj ^ 

111—12 
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^«n I f5f^<!,*rr^, toir 

*rf?Hf-»rN^« ^=11 CSI’tCJT C>!Tlwraf '6 *1tw- 

^1 ( reducing agent ) W 

^ I 

4f^f^ '« ^T^^rsf W\^) I 'Q iksni 

<rr^^-’f's^?l?K’»r c^s? (bronze) ^1'« if®t^ 

( brass ) arrftiE^TC^l'Q ( 

I 

(Alloy Steel ) % ^siTCiT f^j%^ ^ItC^ C^lt^ 
jfcif TjiTsrr^sf, c3PTftiTrf^i, '®Trwf^m, 

( Alloy Steel) bsfl ^?I1 ^ | di?|i^ 

(stainless steel) ^'®Ttf? '<3 

f^f%^ 'lit*?? >8 3isf^ fsi^r*! ^ I ^imcsfinrrsf 

'»nt»lf?f^^3nr f^^rrsi 'ii?^ bsfr 

1^9 \ 'Q ^rr^srf^ ^ ^nT9 

« I 

trr^-'spN^ii^f f^^Tc«r9 «rnf^3r «rr^?r ^5®1, ^tl^gr, 
nr^^i t'®Ttf? ^1 srff^T^?rn:9 <2f^'® 

»!t<fJT ^t'^k ^'35 ^9ir9 

(Preparation of Alloys ) S 

^91 *rft(t9«r^; 

(i) <ff^c^ <2farr3f5ff^ '=rrsitfT«Tc9 ^^^^r^ 

5tfg\« Kt% ^f9^1 J 

(ii) (£fC9t^^t^ 'il^C3[ ( fused ) 

^nw< * 

(iii) fspnr^iii c^ 

«r9^ m f^'e «rf^-TN^9 ^91 ^9 I 
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-sra^ ^ I 

•« sprfc^ft^f'Q K’f 

f^5T ( brass ) ^5#^ ifllf | 

(v) ftfif'® <fr^ ^#tr® 

^ i c^it^ « 

'Ht'sTc^ ^sft ^1 ^ i 

i 

c^s( >^1 c^\fn^ si^,— 

irr^ TO I ^ic«fT «fT^ ^ntro 

*ni>!^ ( homogeneous ), ^^'6 'Sf^lW? ( heterogeneous ) 

^ f^f^s ’*rrc^ I ^ *nft< ^»in *f^r- 

?rfc^ f^«fc^ ^fei( tSf^j*! 

(solid solution) ^^Tl I >rrTO*t^ 'stR^Tn*! 'S(>!TO«tW 

^1^'® I 


5rm 



(Brass) 

Cu s 60—Zn I 20 

fB^iT, TO 

'C^5? 

Cu : 75—Sn : 25 

3571 . \f% 


Fe : 80—Cr: 12 


(Stainless Steel) 

Fe : Ni} Fe : Mo ; 



Fe ; W ; Fe : V 

C?(fcl3 ^3 t'SiTff 


A1: 98 : Mg ; 2 f^TO, 'Q ^3 

^C^5lT5l 

A1 s Cu : Mg : Mn 



Cu : Zn ; Ni 

C?|^, 


Pb ; Sb ; Sn 

'«tT5 


Pb : Sn 


{ Soft solder ) 
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1. »rf^ ’iI'QiiI ^ v ■^c?c?!f 

'»rMrf^? siTsr T?r ( 

2. <ft5 >3 «r-<(T^ >3 ^tJitiifsr^ I 

8. *(t^ fjfVMrsf? ’iTfr<!*l ? ®Tfl?:'>S'l51f 5iT*ft?l1 

^*Ni wr« I 

4. *itf?f^ 'sfsf »iTfir fwrc’i 

« ^fJ!riE?r f’lfellt? JTfail ^JT«I31 ^1 i ' 

5. -HTi? j)f«rt^‘i TfsfTiff^^ «rsj f%<5 ^1 I *rtf?r ’*iTJ3nRf^ 

6. «ft^^ 'Br3Tfi!C®'< C*1t35t^ fV f*ffaFT11 '?C^ ? 

^*fTf5r*iJii? '©^^jfT'fTin c«^'!f I ^ ar^%3f '8 'sram^Ti «ft^^ si^i^r 

cai% ^311 ‘ • . 

srrJi ^311 • 

4 

Questions to be discussed 

1. How metals are obtained in nature ? Define and illustrate ore» 
metallugy and extraction of metal. 

2. Compare the properties of metal and non-metal. Does hydrogen 
possess any metallic property ? Among mercury, alluminium foil, 
zinc dust, silicon, diamond, graphite, white phosphorus, lead— 
indicate which are metals and which are non-metals. . 

8, How metals are extracted ? State the principle of carbon reduction 
process with simple illustrations. 

4. What is s§lf-reduction ? Name two metals that are extracted 

according to this process ? What type of ore is used for self-reduction 

process of metallic extraction ? 

' *5. • ' x 

5. What' happens when an iron knife is dipped into copper sulphate 
solution and alluminium chloride treated with sodium ? State the 
uiMerlying principle of the reaction. What happens when a silver 
foil is dipped into ferrous sulphate solution ? 

6. What do you understand by electro-chemical series t How doea 
this series help to understand the reaction of air and water on metal ? 
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7. Explain on the basis of eleotro-obemioal series the changes that occur 

when (i) Sodium oxide ia heated, (ii) Mercuric oxide is heated (iii) 
Calcium dropped into water (iv) Alluminium treated with water 
(t) Copper treated with dilute hydrochloric acid (yi) Magnesium 
treated with dilute sulphuric acid 7 • • • 

8. How would you ascertain the physical and chemical properties of a 

metal ? Give examples. * 

9. What happens (i) when an oxide of iron is heated with charcoal, 
(ii) Galena is heated in a furnace and (iii) Alumina is electrolysed 7 
How these reactions are used for the extraction of metal ? 

10. What are Ihe reactions of caustic soda and nitric acid on zinc oxide, 

magnesium oxide, aluminium oxide and copper 7 

* 

11. What is an alloy T How would you distinguish an Alloy from an 
amalgam 7 What are the chemical principles of preparation of an 
alloy 7 Name three important alloys alluminium and zinc. 

12. What are the actions of (i) air, (ii) water, (iii) dilute hydro¬ 
chloric acid and (iv) caustic soda on—(a) Sodium (b) Magnesium 
(c) Iron ar/d Alluminium. 



vrfm (mfmm 



Castner process; —Downs Process : 

By-product: CSTIJt^^ Blanc process ; >l5Ti:^ 

—Solvay process i —Glauber’s salt; — 

Salt cake ^ ^tl5—Flint glass j ^tT5—Bottle glass. 

onfespr 1ir^r»R -sftfprs m ^#1 

CT\rl5i 3rc«rr cmf^^iPi: CTtlwrjr 's (?it\Ei 

>rf<mr*l«tc^ ’itiapwi V i c>rrfe?rfcFni «a^i5 

fV«tr^ 'sryt^ cVtn -^1 Fjpnr^f cw^rr^c^ i ^rf's 

’TtiawF I 

«f^?F Na i '9^—23 } c^sfT'asl—1 

t C5fitf^^t5j ■« <rf^ 'e 

^?F ( Caustic Soda and Caustic potash ) ?ltC5f ^ffflfbNS r 

'ilt ^ ^ ^ I 'Q 5!f?r® 

^ ’ik *f1^ ( alkaline 

metal ) ^1 I C»ItfwfW?l ?TTn^ 

C5rrf^tc3f?r i ^1^*1 ^ c^tfwt^ 

fsi'®! «rnit«R ^ c»rn5i, c^tfwfsi 

?rrtc^, 3i^«i ^ cmfei'm 'Q ^T¥ fncira 

f^msr:? «iciiT«R ^ I c^rflwpsi 'sttcft 

; f^ C5!t^, cJitf^nPi '€ c»rrf^Tar 

«rr^^ 1 ^ 5?tC5i, 

C»lTfwr>l >rrf^3nf5. C^lt^si ( Soda ) c^ ( natron ) 
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iTfw. (prrl%^rsi c^irai ?i c^^Tf^ntsi c?ft?itN 

'Q nf^ 9R«I I * 

'S(^r«f*r *1% f^®t^i 

^ff< ^%1 ^C5T I 1807 ^"t f^wt^ Cfef% 

cnt cnt^ 

c>itf%Tit^ I c>rN 

^ vii^ ai\f?i^ cf^^ll ^ C^itfe^tn I 

<2rt^fi5^ (jg’t'Sf (Natural ores) % »rta 

n?t< ^1 'it'e^n -m ^^ \ 

«f«rrJT 'SfT^r^^ : 

(i) C?Pt?rfe % «ff^'8f •« 9i55«| ( salt) ^5««ri, 

. C»rrr^5^t3l CJF'Rtt^ (NaCl) 

(ii) S* »TTf^Tft, C^t^ Tl C^l|5T ( soda ) ^'Tl 

C>itf^^T5i (NaaCOs) 

(iii) Sffelfe % 1%f% ^‘^r*lBt?l ( salt petrc ) ^ 

C^W i ^««n, (NaNOg) 

(iv) ♦(t^C^II I ( Borax ) ^1 C»ir??t^ 

C>rff®llt3f (Na 3 B 407 ); ^Ul'^ ^I’SI^ 50t 

^^«i, ^T'6^1 i 

( Extraction of Sodium ) 

^Tf? CJff^R ^VSf ^Rsi (Rt^R *{W >6 * 

??E cmfg^R l^^r»R) ^5^1 i^T® I ^<«n: 

NasC034-2C=2Na+3C0 T 
6NaOH+2C = 2Na -l-SHa + 2 NaaC 03 
c^Tf^ntsi ^ ^ I 

'e crf^T^C^ 'St^sRI c*lTf%^ fi^Vtf^ 

I 
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1. ’I^RS'C Castncr process ) 

(?F) f® ( Chemical principle of 

extraction ) S f?®T^ cmf®^ 

f■5fCirr?t I (fused) 

• 0\mn (NaOH) I 

. C’fT^T? f^^c! 

( Cas^ner Process ) * 



c*rri%9Tsr's (H+, Na+ oh-) ^ i f%^ 

•CJTrf®llTCT^r C5C!f ^^§TCSfi^ 'afT^SI^ <11 ’*p^«i 

( discharge potential ) ^firill ^TWT® 

'^1^135 ?t^C5tCW5T I 

c^f^tsi ^gr ^feiT 'S ^f^?F 

(NaOH) ?T^? ^!r I c^r^si 320“c ®Hr^c® 

(fused) c^t ^539! *f?rc<ir ?fc«fT 5T9rr^ 

^5 I fSWWf ®f®vf%CTIt«fW^ ( Electrolytic dissociation ) 








«rf^ c*rrfwrsi 185 

«rr?r5f ^ i ^’«n: 

NaOH Na+ + OH" 

(?ii^ CJnlMtJf ^T^sT '5rf!(5r ‘ 



’ffsns (?rf\Ff<i * 

vfl^ ^smrsf ‘ic'srfB^ ?r1%¥l 

wrc<tc^^ 'ii^ wfc‘«rf^ 

v5f^ei ^r<iiri c^itf^^it^ wfc’^rr?:^ ^ i 

^vrr® ^^f'm ^: Na^’ + e . -^ Na • 

(7rrfe!it3r 'srl^sr (?rtfem 

wrcsfir^ ^ (ij?^ ^w?i cj?n:T|f5^ ?1 

men ^t^c5T^f>!5T ^ i . 

^51^ f^fm) I 

'STTTCsit® f^Tl: OH~ - e OH 

5Ttr^r>i5^ ^CJTspIsr 

'srtTR 

20H+20H«2H20+02f 

^Tc<«ttc^ c>rriwrrsnr nc^r ^rf^rrs *rf^«i ^ i 
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m]: 2HsO:^2H* + 20H-; 2H++2e ^ 2H-» Hg t j 
20H- -2e-> 20H ; [ 40H -^2H20+02 t ] j 

OTf^ ^TWfC^ 

c»rtf^^t3i >rf3(t?F ^ i 

?sju?rrq5 c*iTf^Tit5i ^ I 

ft 

KT ^^^5? 5OTI1 i c^ ’Itcai 

c^t^ '^i\ irr^iTt c®rtn ors 

"^TR ^ ^ ^ vi|?pf5 
( closed ) C9rt®lt^T?I 
I. ^Ttc^?r 3rr^^j( 

vTfi^ vii^fB ?r^ I tr«f5?y 

'2f»f^^ I t^T?I 

c*rf®i 

^ l 'ilt C^til 
^?ii m I 

C9[T^ ^Tc««ft^ 

vij^pfs 

fjf vQt ^ 1 vfl ^ 

f»ffi|'aT5f5c?y 'BUti?n^ m 

^?ii ^ I 

?pm«rti'®^ C5{t^ c5TvS 511 

^ ’«rrc5P I *tT3iiBii fro ^ '^n- 

TOI <iit ^T?i-«rr9i wfc=it^ w m'm 

5f^i ^ j c^rf^ <rfc^ ft*t ^ 5 it% i 

t 

«5T»it^?n *(tiai^ 15111 ’msiif &in 

c^fi^Tn I c*it^tir 


'SfHWI'S—P$f=^ 

sw^- 



W4r4 


Ear 


pitfeirt^ '2r®f® 
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<2mf 330°C ^rraiT^ utVi ^ i ^T9«l ^'Q 

> 

Jl’S C*rffwpsi ^1 ^ I 

^rrc’rr® c^rTf^^tai ^ '®t^ ^th- 

«fK5i^ c^?r?l WgF 'STTTC^OT f?c^ *(f^C^‘ ^ K1 I 

C>TTf®?Tai ?FTTC«ITC^^ C^lTiTf?! C^CS ^ 

t?'! ?[Ttc^tw «rn:^ i cutF^T^ 

5if^ c^rnst? '^r«Tf) ^I'Q^i ■*nJ 1 

'5f^v^f^c?f^i:«t?i *13111 ® '« ^ ^ 

m ^n-c^ir 3rr«!(Tii m i 

2. ( Downs Process ) 

(^) (Chemical Principle of extraction) 5 

C*rtfwf3( CWUTt^ ( fused NaCl ) Tl *lPrt5l^ 
cmf^HTai I 



^sr>i c^rffiFutx 

I C^UfsHl^I wtnc^m (Na'*') CRW 

» 

irt^egt^gR ^ tU CT lf (H*^) ^t'Sl^' ^1 ( discharge 
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potential.) l ^ C*iTf%irf^ CFfilTtc®?! ^ 

r 

'Q I 

^rTTOiT w 

<?fffe\l{ai Mm 

FT^tcsn ^ I 1%i c^rrf^T^r csFTflrtc^^r «rnf 800“C ; 

C^ C*itf%^Tai ^ ^Tf1 vn^ 

‘^!rr*n’ ^ ^tc^r 

( corrosive power ) ^ to I ■ ^f^f^C?RC«ra 

'srtc^r ^ (Na^COg) Tl 

C>ltf^at3f 5[aTt^ (NaF) mm ClPt^tt^ (CaCla) 

^al ^ I vfii^t f:iatc«ra n^lSTT’^ ( melting 

point ) <m 600"C ^nisC^ iJTf^^ll Tf^l i 

^ m vn^’s e^Tfijwa fr>f *m i 

( Downs Frocees ) 
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C»lTf^t3f C?mitl^ • ( electrolytic 

dissociation ) '6 CJFTf^i^ ^ i 

NaCl ^ Na+ + Cl" . 

C»lTfellT5l Ofni^ cmfcmsi Wt^ST C3Ft=5tt^ 'STt^lsT 

c>rrf^9T3i 

'5f?^ Ti cmf^tJ! ’fRl'T® ^ \ 

«ut c>rrf^m f^^Tf-t^ ^rr^Kicn ^ i 

^m<^rn5 f^feii :• Na'*' + c -> Na 

CJiTfiBTsf 'srfTW c5rrf5?Tsr 

'srr^is? «rTTc5iii^?i 

CiPtf^^ c»i^ ^itz^ ^TT% cmf^^ 

^ I «iit ciFrfilif mi 

( by-product ) I 

^TtC5?T^ f^faRil: Cr - e -> Cl 

cfT?t^^ «rf5ST trpi’?F|iT cjFff^sr ^?3iT^ 

Cl+Cl -> ClaTCn) . ■ 

(«t) ^ N8 ^e.»ftWir ?rR^1 1 C>ITf^t>( 

^f^51 C>!Tr^^lT5I fR^T5{:5l?I 1924 

^rrf%?r R®r#l ^T^^>li c^t^Tl ^^1 

ntcn I nmf&^ ^iTsf^Tw 
vSJTT^^l? ^f'S I 

^^1 ^ «UtC5Tt5 m I *fs‘5f5 ^R|K1 W-iF5l1 <i(tC?F 

C®!T^^ ^T'$ I ^ 

w:^ I ^rix<«rr® ^T?i«fTC5r?i cnr^i <tK^p 

v£i^*s 4it ’®T^?rrc9|ii »i*s^ (siphon) i 

C^C^Tf»T:?^< *fri:af I 

^TC^'pg-^^ SPT^ vs^fS c*^t^c»!f^5( ^1 

(fire clay) ^^sft CFT® Ff^l ««(TC^ I 

600’C TO C^ C*ftf^T>[ 

C^T^tU ’ic^f CTOTr*I5I’J< 

^uai fm >i*s^^ ^1 ^rtu{n Ire'S c^ c?fTf?i^ 
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c5tc«^ f%'®^ f?in f^'^'5 ?Ft^i ^ I *rfr< ^ 

«f^T% (by-product) (3FTf^Sf ^TIT fnOJ ^ t 


cR«r5l??l?TO«Ja^ 


cRCf 



^5P5fTOsptJ 


5T^»l CTtfCTt*! 


'« 2 ^T5t3lTsf- 

m ^1 ^ >rr«fr<i*i i ^p^i 

^ C>rn5l I C^m C>ltf%^T5( 

^T5tsiTC^^ Ifpsi t5 I ’1’^r^C'® 

w^aii c^fn Vila’s fVg c>iTf^?rr3( ^%1 m \ 


( Physical properties ) 

(i) C*ltf®llTC^?l 1*11^ I 

(ii) (?rff®^T3( 'ii^fS 5f^3[ *1ifT< I m I 

(iii) 0 97 i '®Tt "STC*! i 

(iv) 98“C 880^C. 

^ ( mono-atomic ) 1 
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( Chemical properties ) ‘ 

(i) ( Action of air ) S m 

<ifTC^ i 5lT"^nli5^ . OlTf^Tsl ^R?n- 

'spprt^ (NagO), («f) ^ if^ ?TW?l ^ f?f3R[tf 

t 

c»rffOT5i (NaOH) c«f^ (’f) 

^ZW C5TTf%m 

(NaaCOs) I 

(a) 4Na+C)2=2Na20i (b) Na 20 + H 30 = 2Na0H 

(c) 2 Na 0 H+C 02 «Na 2 C 03 *+H 30 

(ii) f^n ( Burning in air ) % n 

c>!Tf^?rrsi -sfftfi ^1 ^ »rr^^ ^ i 

(«9<) 

^«if1: 4Na+02= 2Na gO ( ) 

2Na^02 * NagOg ( C»rff%m ) 

(iii) W5 tJ f^1 ( Action of water ) S SfC^T^T 

« 

f^f^i ’Fr^ ^5T ^z^ I ’lU wm 

2Na+2H20=2Na0H + H2 

(iv) ( Action of acid ) t ^nf*IC'5^T W 

c*Trr®?tr3f f^c’?pT?ic«r?i i 

2Na+2HCl=2NaCl+H2 

(v) fapTl (Action of aklali) S ’*FrC9^ ^ZSf 

(vi) fiSRlI ( Action of chlorine ) S CJFtfllCs?^ ^ 

'^n c*iTf^?tT?i ^c<?[ AfaF!r| 

C3Fm^^ ’f^sT I : 2Na+Cl2=2NaCl 

(vii) (Reducing action) I C^ITf^Tsi viJ^ '2R9| 
nfr< ( reducing agent) i 

c^cai ?? I f^ifl: 

AlCl3+3Na = Al+3NaCl 
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(viii) (Alloy and amalgam ) I CTlTf^^ts^ 

^ ( alloy ) ^VSf ’1T^?-5T?^?r 

( amalgam ) I 

(ix) (Sflftil (Important compounds) S 

’TTS^Jltt^ (NagO, NagOg ), <?\M ^ 

cmf^^rrsr (NaOH), c*rrf^T^i ciPT^tt^ (NaCi) vh^n 

(Tltfwr^ CTO (NagCOg), Cf[tTmm (Na 2 S 04 ), 

c>rrf^3i jrr^i^FTt^ (NagS)—(Trrtwrc^i?! ^sam 1 

C^^rtfe^ltCST?! 

—2HC1 2NaCl -rCOj + H 2 O 

( Na.C3rm^® ) 

1. NagC 03 + —H 2 SO 4 -^Na 2 S 04 + C 02 + H 20 

( Jrtf^l5 ) ^ Na->lt5IC^Ffe ) 

— 2 HKO 3 -> 2 NaN 03 +C 0 g+H 20 
( Na-5Tt^|fe ) - 

2. Na 2 C 03 + Ca(0H)g 

(■jTTfBRtlS) HgS 

-^■CaCOs + 2NaOH—>■ NagS + 2HgO 

CJTT®1) (Na-Jtt^l^T^) 

'srn 

3. 2NaCl + H 2 SO 4 —^Na 3 S 04 + 2HC1 

(ajtf »R1) (Na-3Tmc»pfe) 

^ 'St’l 

4. 2NaCH-2NH4HC03->[2NaHC03] -> Na2C03 + 

(^nfcsrrfsnim 2NH4Cl + COg + HgO 

* [20 H ‘ + 2H'^] 

5. 2NaCl ^ 2Na+ + Cr -5- Clg+2Na+ —> 2NaOH 

(mi-aRi) +Hat 
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f 

(i) »iw cnTf®^'C^«t vm i 

(ii) c^-cTf:? c>rffwt^r-c^’f >Fi:9[ i, >ii^:Trf(i 

cmfwrs? c^\cn ^ i 

2 NaN 03 -> 2 NaN 02 + Og 

(iii) C>rTfwr5[ ^ ^t?r I 

(CQa) c^m cmf^m 

(NagCOg) aW ^ I 

(iv) c^rff^irm (Na 3 C 03 )* 3 ?^«i 'sftsf-f^srf^'s ^finri 

3fC?fT st-sp*! «f^r»t ^1 : 

Na 2 C 03 H- 2 H 20 2 Na 0 H+H 2 C 03 

(v) «rf^ c>rffMtc3i?i 5^T^?rr?[ fVs c>[Tf«ift5nr 

c3Fr?it^^, ^C5T^, >q (NaCi, 

NagCOs, NaOH, NaaSO^, NaNOa) ^ntnwfCRl 

« 

I 

(vi) C>rfl%5lTC3{^C^’f CSFHltt^, 

(NaCl, NaNOs NaaCOg) ’ff'eirl 

m I 

C^Ttfe^rtOT (Uses): (i) c»rrf%!iT^ 

^?n ^ I 'sr^f^c^isT 

wH^ n?T<?iii:^ ^R35^ ^ I (ii) ^ ^NT*c^?[ <lT^c?ir 

cmf®llTa(-n^Tf*nit^ *rr^->f’v^^ m) ^ l (iii) C>lTrwfa( 
^>rT?C5? f^srt^lRPW (reducing agent) 

(iv) '6 ^5^") c>rrfTO^ 

'StnitW^l ^ I 

^ISTTS'^*! (Test); (i) c^tfwfwi c^-c^t^? c^n ^ 
^rfcjrcjFtf^^ «rrTf»r5 siT^tt^in to?i 

^ ^c«f5 «rf)« fn^l 

I 

III--13 
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>rf»fl ^«f:r*Fn *U? I 

«rciii^sffl^ (?ilf®¥tOTr «r«rtiT 

(NaaCOg), cm ^1 (NaOH), C»lTf%^t>( 

(NagSOj, c>rrf^irrt[ (NaNO,) va^*N cmfel'nj cmi^ 

(NaCl) (?itf^ti:^?i < 2 i«(taf f-na^^niiC’i 

Vi I 

r 

ff 

( Sodium Carbonate ) 

c^itf^’Eft^ «fnrf5f^^ 1 t? 

^BTfci c^Jtr^^T^r vri v( i ^T5, *it^tsT. 

’S’f^-f^?! ^t>rrgf^^ ^<r «if^ ^^^^^ -stt? 

^ c>rTf^t^ < 2 rcOTi( 9i i 

»rt<rf^*r^ (jwst'Q ^ i 

1. C^ ( Le Blanc Process ) 

c^ aitv^ ^1 

^55 1 ^1 'sijtc^^l-c^'rN 

^ c^f^T5( «j«rfiq ^?s>T «rrff^5p Ts^n, 

oimi Ti mfsnrrfB i 1787 op^ cmfei-ni 

100 *tT^N3 ^^r?r 

I C5T fl5r^<5.5!?F ^-Caf 

'STTf^^r^ ^r?r® I 

(i) ?ft*ltvi^^ (Chemical Principle): «f^ 

(NaCi) (H 2 SO 4 ) ^ f^i 

wff>i^ (HCl) bsit Vi I f^fspum c>rrf^5m 
(Na2S04) i?l^‘t'Q V I 
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fwrm c*rrfW^ (Salt cake) -m 

^ I : 

2NaCl+H 2 SO 4 =Na 2 S 04 +2HCI 

(ii) C>rff%^t^ »1t^WTj I *lCSf 

(c) '« pi-*rr<«ra (CaCOg) ^ 

^ I (Trrfwf^ ^rMc^pk^f (Na 2 S 04 ) c^rTf^nt?! 

(NagS), ciR I c>rffwt^ »rrwr^^ 

<lc?r f;srf*tt<?r?i ^ »ic?r f<faii?ii ortf^'m 

'6 >!T51¥rk5. (CaS) vii^’C>llf®irf>f 

'€ ^Tt5^f»nrr^I ^Xm ^’a ( Black ash ) 

I' •« 

^511 ^?r 1 ; 

) 

Na 2 SO 4 + 4C = NagS+4CO t 

Na2S+CaC08 =Na^C 03 +(^ 

(iii) «2(tir 

I f^tar?i m * 1^01 c*itf«^T>i >« 

f^*i' wc^i f5i*rf^?l 

(NagCOa. lOHgO) ^?I1 1 

^ S 5r^«i >8 VR 'arrtf^cw? f?fait?l 

’'I^tc^rl Tl ( Muffle furnace ) 

( salt cake furnace ) I '*iC^ *r^fClf I C^TTHI *I1C*I 

ft 

( iron pan) f^a3«l ^RTtU ^ Wt f® 

<?nfwsr Tf^-*rr®ic^ I ^«n : NaCl+H2S04=NanS04 + HCI 

«a^ (?rtf%5T^ 'ft ^*1 *111^ ^ 

( bed of the furnace ) crnfftHPT 

NaHS 04 +NaCi=Na 2 S 04 + HCl 

'sitTOJ ^ (Tfif^R m^c^pk^ ^511 ^ ®r«fe 

( Salt Cake ) \ / 
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^prtTR—^5^ 


^find ^911 ^ c^t^ « ^tnt^fcsTr (OaCOa) 

5(CT I f^st*l ^31 T? ?*rH3rK ^1^^ (Revolving 



fwt<i^fc?r^rlt (NagSO*) 's 



, \<t?i>r‘H c*rn5l fir>8t% 

furnace ) I 'srtff% ufc^5 wt? f^^- 

^f«*nri 'Sfcsin c^'s^i i lat ftc^u «r?^T.*ftti5 f^^tw 

f^aj*i '«fiii1 ?f^-*nai1&l'sif^Pr'sit'^f^ *1*^ c^, c^«. 
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X'9 'sinuftbp WT*T-*naii^ 

5Rl ?? I bsfi T9 (?rrf^?i-pij 'Q TrW^tT 



*rmTt^ (NaaCOs+CaS) ^^rl vs ^ 

irtT ^rm ( Black ash ) \ ^ Tfw! 'Bm*hr 

=TTt9Tf*r^ »rt51Vf^ f^fitEW T?n T9 C*Tt1wfT ^*1 
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C*ni1 ( soda crystal—Na^COsi IOH2O ) Wl 

Ti I *<1^ C’rmn «nfw (calcined) 'aRrrar'"c*rfwl (anhydrous 
soda ash ) ^?rl T* > 

irrt<¥ *rfwi^ ^ 

^Ttl ftutc? \ 

2. 'ssqrJtCSTtf^^-Csm^ ^ 

( Ammonia-Soda or Solvay Process ) 

(Chemical principle ) l 

c^rff^irf^i ^‘iTift^i- (i) c>iTf^t5i 

OFt^t^ ?1 5rr«(t?(«l 5^^«l (NaCl), (ii) "^ItCSTT^I (NH‘s) 'Q (iii) 

(CO2) I ^ 5^?I<1-WC51?|" (brine) ^1^*1- 

’^51 ^*! (brine saturated with ammonia ) ^<rl I 
'ii^ Ft^rfwl ®t^- 

^JiT^'s I' *tffnr^ f^f^n 

_ ^sfl ^ I ^Tit^rr^m »rc? 

^rrrrsrff^m (NH4HCO3) ^srm^f^^irs? 

5p(«|-?fi:5{?| f^f^l CJfTf^TTsi 

(NaHCOg) 'e C^Ft^lt^ (NH4CI) S\^^ 1 c^itf^llT^l 

I tS^C®f^ '®5{T9 

1^1 TO !9^c*i «rfC5F ^rfc^iTf^^tsf c3Ff<iT^« y 

f^f^1 ^ 

(i) 2NH3+H20+C02 = (NH4)2C03 

(ii) (NH4)2C03+H20+C02 = 2NH4HC08 

(iii) NH 4 HC 03 +NaCl=NaHC 0 j,i+NH 4 Cl (i^^f*! ) 

'iit CTTflwf^ ^Tf%in ^ 

^ vf)^ ^t^il 'Q 'Sf^ f^5f\5 

^ m ’if« C»TTf^tsr ^tfcsi^ ^ 

cTOl ^ I m : 

2NaHC03 ^NaaCOg+COaf+HaOf 

Na-^rt^prfe 
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w ^r^rni ^1 ^ I ^T'ifC’r ^ ?i^«i-wcsjir stct 

'5fitc^rrf^5l f^f^ 'STTic^rrf^"^^^ m^\-^(.i^-n ar^^i ^sft i 

•rfsT 5t'8?lt^ ( carbonating tower ) I W^ 

'®Trtc3rrt%?j|-»iM^^ »n:*r 

Rfapyi ^9 ^ I ^-^51 T9 gmnt99 

T%11 'sjJTcsrff^m >8 csi^^^tT 9fii^t9 

^TtW9 ( by-iirodiict) ’tJfNSC’T TT^Tfiil ^1 m I 


( NaCl) 


^nTtrrftivi-(Tiwi rr mwj^iwfb 



wftfl ®*n» ^ ^tc*rt ^ *nf% »iTf^ 

Sffig^f C?tC^ I ’SC^T 9C9T ^!lc.*lif^9l *tt^tC9l T9 'SSICT't 

T^ I st^'J-WC^ 9tin ^%fr 9?TtC9tf99l tm 9ta C?fC^ 
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ftfa3^ ^r«r ffrf'ff TO I ^nlCTTf^Tl-’»i**1^^ 

c^ «i^n.wc5rsf ;?=?[•« r^ ^rrl ^55Tf^ irf^ •jrrr^ •rrc«a 

T* I <?i ^rtcmf^nl t^<f^--5ic5ni m«rTc^ mi ^ 

^Ttcmf^rn 'TOi nttoi n i 

^m:itf^ii-m*r^^ ®a*i 40®o -50”O itmi «tcitwi ii i 

^??Bi 'Sfficic’t ¥ac*ti 4tTa'’tti3 fill 

iffiii iitmt^rl Pdt^is ’lal fi i arm, 

icm 'aiTtcitf^ti ^a%ai5l mi i • 

fl^l um arT^Clt^^ ^'«llCll (carbonating tower) 

aritcm n ^rrcmfsnrl-im^ip hii-toi mm 'AK wm 

^rnnn%- 



mtai 11 strti i iiirin:! mfi »iifi c?tc^i 

^TO 9m.afc?ii to ®f^- 

ifajittc’si 'rfiif a irmifiay faf^ ic& csfc^i 'S’ici' 

I. 

ciifwiti .m^.irt^cic^i '5[i:c^»r to vaa^ fici *rf%il toi '^mi 

mtCt^ an I TOi mm n 35°c/55®c irimTOi 


ICIJ I 
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• 

C»rrf^«t^ ’5<TTl3rrsT (revolving furnace) ISOT 

c*itf^5r ^5iP^ TR I lilt 's\t- 

’TTt^'Q ^5fr T?f I 

'srjtC^^’RTl (Ammonia recovery ) 

'Sfrtc5iTfs{¥f3r c3Pt^T^^ I ?PT^c5if5^ ^T'e’S(ti:?i^ nHj\ mi 

^rTciTf^iT5i cwnt^^ I mu 

f 

Sfgr ptnNl *1CI P (CaO) I 

sittci [ Ca(OH)2] m] m 
ciPfiTlt^i >ic?f ^sf) m) m I 

Ft«i it^i m \ 

r^rm \: 2NH4Cl+Ca(0H)2.= 2NH3+CaCl2+2H20 

-sit^ c^tm^ 

m =11 I '6 mlct’fl'SfST 

^ isfim mitcmf^rn bs*?) m] m 

^5tm m) m I 

^c'® s (i) >5^ * 1^1 

c^it^ m I (ii) fi(t^*cm®i 

I (iii) ^3)^ CI% I (iv) vflt 

^jTc3iTf^m ^g 

5iti ?ir?i mirni mi 1 (v) vsit 

mfiis «fcitw5f m m I (vi) ^ ^T^us Cl cmf^iTi mt- 

^'5fl m ^1 ‘ill* CWtflC^ Clf^‘N *lt^^ IiC«t 

^fimw ^1 

‘nt Cl mTtc3iTf^i-3i’m^'§5 i® ‘Ui's 

t ci isjtsif^imi cHiT^^ ^sfl m 

fkm ci^rji mirni mt 1 

msrnw c»it®i «rm5i ^mi 1 csi" 

mirnm vn^ «tt« oi-n 1 »f*^-(r?F^ 'q 
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'SfJTf?!^ ^t5I «f¥ C^” Ilt^^ «f<*f^t’s’^ 

( 

■ 3. -*=1*^^ 

( Electrolytic Process ) 

( Chemical principle ) : 

(NaOH) CIPTr^^I I viit 

^C*fl »Ttt^ C^Tf^T>I ^1 

r 

c^r®i ijn I 

m ( brine ) Atf^f^ C?FT^T^C^<I ^f^- 

c^itfwm, cwih^, ^Tfc^cw*^ '^n^ 

(Na+, Cl", H+, OH“) wi^u i vfi^n 

'$fV^-’Sfi?IC‘t?f ^1 ( discharge 

a 

potential ) «far ^m<«ITi75 ^ 1 

I 

^f^^T-toT^iT: NaCl ^ Na++Cl' ; HgO ^11* + OH” 
^nc’^rns f^tal: H+ + e->-H •, H+H-^Hg i 
^rrcirr^ f^faRO : Cl" - e-»Cl; CH- Cl-^Clg f 

c>{tr«^t5f ^-m 

c>rrf%?iT^i ^ 

cf[m ^ I 

Na+ + OH" ^ NaOH ( C*lt^ ) 
c*iT®t?i ^rc«jT 
I ^911: 

2Na0H+jC02 = H 20 +Na 3 C 03 ( C>ltf^t^ ) 

^ftsi c>itf^irrs( 

hsfl ^111 ^ I 

^ .'Q ^««Htf5f ^pm % m^itsiJrrw vii^ 

»1’^f^^Q ( Hargreaves-Bird Process ) 

^ I 'il^ 51^*1 ^ 

<ym (cell)I c>rc9i?[ *rt^f5 c9rw ^ 
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.'^11 «rr^ c»iTfeitsi 

I C*T9|f5 ^ ^ *ltl ( diaphragm ) 

I «rT5^^ wf^«ft«! 

?1 ^fB fv8 ^c^l 
’Tfc^ I W'S Wtt*r^5 

1^ I kt^ 'e 

<2(c^c*ni «f^ 

c^T^ c»R:9rsi^%?i (2rf#fc3 
(inlet) I 

^ 

WC@! *j;< ^N1 I 

f^c^^«rsi ^«ii, 

'«r?l-'^C«!?l ^*1C^ 

^t5i ^mm 

’?lii -fjTc’itn:®?! ^Tc^ c»itMt^ « ^^1 ^<>1% 

c^fen-m (Na+ + OH’^:iNaOH) »Tr>^5 I 

^C'S ^ C3FTf^^ 9tn>T I CIFTf^sf ’lTt»I 

’Tften ^ \ *4^ OFtf^^ ^A^ 

^TTfw m ^ i 

^wir^ c^ c»rrl%?t3[ (NaOH) ^ 'st^ 

*tc’<f '®rT’t^ '6 >11;?? f^l^1 

4^*1 «rrn c*itfi5^iT^ 5Ft^wcB?i >ii:?? m 12% c>itf^^t4 

crnrft^ «rrc4f i ;5^«i ( vacuum 

evaporator ) C>rff^^T5| ^ I 

C>lTl%^T3r j^s-Rc^IcB^ CK?( ^3} I CJiTfwf^ 

5^*1 C*r^ <1^C9 C>1T®H Jff^H ^41 ^ } 


H- 


95 



^*iiw) 
g^ntn)" 




1^5 


Kil 

58f5Rc|isH 

■li 

|i 



■rtS'f'— 


jp-^H, 




m-2fz'£^m 


Cu 

gau 2 e 


COj 


=;- 


(MlTbillH <'Mwi> 
;g^«i- 




j 


Ttfirr 
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2. miL^ n%h '3. ^f^i[^^«i 

(i) « ^1 ! (i) vfi^ 

>1^1 c*rf^ w<m'^ ^>1 ^ic^ cm^si 

(ii) ^W’t (ii) C?lt^1 

C^ NHs *41^^ CO 2 ' ^ I 

^1 m I 

(iii) C»itwi «fni (iii) 

97-98% I -sft?? C^f^si fkfts 

^-sjl ^ I 

(iv) -sTf^ (iv) ^t^- 

(;>TtfWm HCl 

i;t?i wsf ^?i1 

fncf ^r?i5T?i ^<115Tr i i 

(v) ^ ^ *f ^ f% j 



1. C@!SfTt^»l^ 

(i) ^*rsrr^ n?f<- 
w HCl 

^ I 

(ii) ^TC^1 

(black ash)'®f^^^^ 
^\*r *jH^T?j 

^ I 

(iii) (2f^g 
^t5 f-tcs 

1^ I 
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^«(1: 


(i) (?rN ( Washing Soda ): NagCOs, IOH2O, 

NaaCOs + lOHaO-^NaaCOa, IOH 2 O. 


(ii) C5ft®1 ( Crystal carbonate ) : 

—NagCOg, HgO i ^T*ff^®l C>!m-ra 
-fUl m I • 


(iii) (TT^SI Wfi ( Soda ash ) ! 

C^MC^ ^ CJI-TBI I NaaCOg. 

(iv) S5Z’C C>ltf^m ^ ^TfifTll 

^5rm c^\cn ^ ^i i 

(v) ( Hydrolysis ): ' 8 f^^ 

^ I ^^^^\: 

Na 2 C 0 .,+ 2 H 20 2 Na 0 H+H 2 C 03 

(vi) «rr^<i f^r^i 

5l^e| ^c?r I c^ c^m c^m 

^c?r v£^^•^ ^1 1 ^««fi: 

NaaCOs + CaClg = 2NaCl + CaC03 4. 

2FeCl3+3Na2C03+3H20 = 2Fe(0H)3+6NaCl+3C02 

(vii) C>rrf^^ (COa) 

^ ^^C.C’SP’^ 

>(«n: 

NaaCOg + HaO + COg f± 2 NaHC 03 4 . 

(viii) 'siTtta^ Mmn ^]Tf>rc^«J 

I : 

Na 2 C 03 + H 2 S 04 = Na2S04+C02 + H 20 * 

(ix) c>rfwi \ : 

Na 2 C 03 +Ca( 0 H )2 = 2Na0H+CaC0s4r 
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(x) ( cquimolecular amount) 

^ f5i3£f«| 35°C 

^HC'51 CSitf^t-s^ ( Sodium sesqui-carbo- 

natc—>jtrw5|Tl^ ) fsi<3!t C*>1^ 

I m : NaoCO,, NaHCOa, 2HiO 

S (i) -^tb', ^UX»{ ^ C»im^ 
(u) (ni) (vi) 

f-rc^, (v) •sjsJT-;; CJiThsiaTc^^ cn')^ ( c^iT^iT^i c>{T^T’t1 ) 

(vi) g>lTllrTt?ft«?J r<)^.h5l>fcn C»iTr®'?ir3I 

■Sf-^ I f»ic?( f<?c*i>) «i)^-f6 sT?l i?-^i i 

( Sodium bi-carbonate ) 

( ■5^; .198 ) c>ilf^?T^ 

■5l<)Tr^^ '^fsJiii c>jTr^^tW ^rl-'4T^W^ 

<is'^1 JiAX ^^'1 r>f'^b‘T?i I 

Ufm^ : NaoCO.-bCOa-f H.^0 = 2 NaHC 03 i 

^c-1 ]^<i‘ty I lOO^C ^T^inc-^i 

I ; 

2NaHCO3 - Na2CO3 -I- HaO -f CO2 

C'lt^N >2i^^ i 

c ^ 1^1 ^1 

( Caustic Soda ) 

<jf^^ C^T^1 <^1 ^iT^^T'i?) I ’otVI'^!) 

‘•sfR’ ^Rij <.tr:.*f Rr«\’^ rI) 

’ic’ff nr^*t'® I nr<bR WR1 R-?! 
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( Preparation of Caustic Soda ) 

C>lT^l ^5J'| ^^ 5 } *1MlSC^9 I >|‘.<fl : 

1. <11 Oim^l ('slaked lirne or 

Caiisticisiiig process ). 

2. ^rW0C?f^«l { Electrolytic process 'i 

3. n^f'a ( Castner-Kellner ptucess ). 

1- ;st{ *1^fe 

( Slaked lime or Causficising process ) 

emfsm 

iCa(OH)2Mj:b-I?C^ 4r^> (.>ipu,-| ■<, 

I '5^c^ r4^ 'fPU^rm 

I •41^4 CTO 5r<i'i 4r^i'ii i 

-<lf-flRl^® 4r^^1 4-f^^ 41^4 C>(t^N JftHl ^^^7 4^^ 

C>Tf^'5<(T^ 4T«5C'lib' ^5 f4 ^ 41^4 CTO ^’4 ^-T-l | ‘^rr, 

4f^H CTO^ 4-f1 4111 ’4T^i4i:c*f,i 

’ilcfj HH4^4TC^ : 

Na./:0,i+Ca(0H)o ■-2NaOH + CaCO;^ | 

m ^ ^mi s »4 t«)4^=i nis 44f& 

^m4 I 451 20°U>iT®T^I (NaoCO.jl .7:<^-! ^;!< 4 -.;) , 

•-■n'lC’® 4f^5'7 


■'=-!T5r'!l 

■ 04 !^ 


[Ca(OH)yj ®Ri1[1 feltsC4H 
cm^f'!} ^ICSJT f'^T4<I1 

^11^1 4^ I C>im^ '« 

4M^R4 JilCTO 
'5'!^ 44 ^T5tC^ 5[4«| 

^f^C'a «it<p? 4ic^l I f<;4ru4 
^T4TO1 Tf4lC'5 
80'’C - 90'X>4ii 5ic*ir 5fTr4 


stirrer; 







TZ.- .11 M 


Ctii^M I)(|”<> 


Na^COj Sol 
8 l flO'c soV 


CaCOa 

■^:'5f'£<! 5]Tf'?i<t <K'ii 

c>i4W¥ 5i^c4ii >ic«(r scuT^ii ^r^Tc^i i ^ 
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v(^^^^ 5T"NC>jtc^ ^rlt^'-s}«i Pif^^ii 
^t?'^'<Pt&1 ^1 ( stirer ) '-^^1 I 

>rf?f I c»iT®T^ ^T?nr^^ 

'£1^* ( vacuum evaporator ) ^f-Jl^l 

“50 % y\-i{ I |‘91 co^T^-r^; *tTCii rt'iiiril 

C>ir^T^t ifT^I ! -iit »rWl r^’lhi^ C>I1^T^ 

C’tH-frMi ( }*lobules ) ^1 -^^1 ^\i I 


cwrwi sfwfs 

1 ^1 SJIt^l-^fitgil ■»Wfrf« 

( Lime-Soda Process ) 



^3r c>iTv5tir c^iTf^^fT^T c£fc^t5fi? i 

oqjf C>lT®tQ f-t^-n'f%C^ I 'ilt 

mm^ I 'iit ^tti cm^i ^^-\m \ 
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( Electrolytic process ) 

f^CSRC^IU Celt'S'! '5t?-'nil^ \ 

I N'T 

( brine ) ¥C^ ^:^IC'=I C>frb5^1t^f, ulFtf^R 

^ (H+, Nn'^, .cr, OH~) '^rc^ I ’I’n : 

NaCl :?i*Nn+ + Cl- , HgO ^ H^ + OH 

^rl’c^rw -siffif I I 

: br■+ t’-^H J H-f H-^Ho T 
^fTc»nc^ ca-*tr^^ %w ^f^’.il '■?{''rc-'i 

cf'tNA '^nci ‘tUT® t>'j I ’ 

^rfWT^ f‘^r?p^il : Cl -c ->Cl; Cl4Cl-^C]^ [ 
mA c^c'^ >?<ic‘i c»ilbbyi^ (K^O 

(OH") <1“rwr^ ‘<rc<^ I 

I ¥<(1 o Na'*‘ + OH ■ ^ NaOFl ( CHIT'S'! ) 

■^!§‘-4 C>rr^N irtiil 

-1) W'S ( granules or stick ) bi^fl I 

^ ^ S >3^ C^-b5! ^'^'^ ^^1 

I cm Tl 

( diaphragm ) ^f\A\ 

^in I C-^lT^r^ 'ilt 

^ I «^TC4 <^^■'1 ^\*s I '5^ 

^T^qISc^ WtlCTtS-^cn I «<T^^ ^TT>iC^>l^ 

^nca^ /tbiifS 

^(f*iw*f^ "ins T-? ^^*1 m’liS n5:<C«l ‘‘if ^r?S^1 I ^few- 

¥C?l ^*T:<T "5«*ri ^ItC^ITC® 

III—14 
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>rt<f 'il^s ^T(.^ C>Itr^^1^ (Na+) >if5p^ 

^ I ^iT>ii:^>fi5c>i^ l^fTt Wf\ 

f^-'iv. n p:!.—rrar?—#^ 


- 




M 


I 

'.5|r^«1 ij 
Sl^^jSgJ-1 


g f 

w 11 

£-.„ '1 ft? rtrf-i 


UJ^-- If? 

4? 

. 


sfiiTJ 


- ■i5iTM'.'J>lHiW 

' \ * • 






■i,f t,>!r^._f'>.e| '. ■4i'’j4' C^t’C-1 *;•■; ', 1- ^\‘’,';\ '■] J|-'l 

(OH ) (N.I+) *,■>' ,':>i'f'Tij 

(NaOH) c‘^^1 'ii<l“v ‘^)if.4 i 4il4 

c>it^r<i ‘-'^’^f''<i t4^4 

C>{T’'5r=7 *Tt41 4: WQ 4iI1 I 

C^'tf^^ f'',‘5f^-'jr.'r!<? ^C‘< C>f^ I 

^:| "!l<r->!'l:^ ^\'\^ f-lf>.f'y 'WTC^ I 

{ Flectrolylia Pro'^cn'^ 
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3. 

( Castner-Kelliicr Process ) 

v];^ ci^c|.-^^ (brine) 

-'sH, r.>lfmrw U4^ I 

j'f ^’3iK';' 75 'sf-JttRCS'l*^ tal ^jt v.'j'i", ^J? ■4^'^' (A 'G B) >i**5'r:( 

4^1 i':i I Y'^Mvy\ ^<\\ ( bn'iU’ ) '<31 

(.fl-'f-'irb .?<l«l I 

<t-'.’^ (A) <;>ilf'SyT5J •^■<N Ril?! 4C’Sf> (B) 

4f5r4 c»rfi5f<i Tf'i'i I v,b5fiM':si'{«i 41 

% 

.il-'-lfe '0f<\ ( i-iyer ) ‘■'J1C4 I ■<'-r,'Sf (A) 4r<1ff ^<1 

41 "7 4^.i 'ti-l^ smW1'54C4 4^1 vq4fl' 41^'T (’JPrt?'!?’) 

I r^>.B 4':^> (B) 4;r ^Pit^T-i'l'^-^Ik4TC^54 4fw 4r'1 

4<i“ ‘‘44;T> 4'-1M C-lf-'t'’ ^'<5 4M^f^ 4^1 4nWf'b 4Cn I 

4'4- (A) ‘"ik4 M-l '•K'l'^il'! ( brine ) j\A\ 4C^T- (B) 

rjv] 4 t ^4 (;>it'5i ( NnOH scjlutior; ), 

'[’'■,■414*1 'T-i 5!4 cOTi Im] '®TC4 i 

n) ^‘44 4^1c^rP'&’iitw 'e 

4144 ’tfK*; '^y I 441 ; 

NaCl Na^- + Cl 

(ii) ^'A'A 4C^' ^ITWT'nS fyfii'm C^'tf<4 ^4 I 441 S 

cr e->cii ci4Ci-'*t:j2 1 

nr c^ffy^i ’tTT>i P'r-i'S! 4C'4y yfP^y 47^41 4H i 

(lii) 'a'44 4m4f® PyP^yry '^444 (.>ilPjr4f4 '«1l44 C>[Tfi54r4 

^44T*l'7s 4 P 44 '® ^4 I 441 : 

Na'^ + e -''Nn ( 444kJ ) 

(iv) 'fi? C>ifp^t4 444j«1 >\(.W C>1TPv<U4-44Ti?'4‘^4 

( sodium amnl{5am ) Tf^»T ^Cy I C4tp64l4 

4?:’sf C'S'-II '-syi ^'4 I *tT4?->i*4S4 ’IW : 

Na-^-Hg-^Na-Hg 



212 «{s 

C5!tf^t>{ (Na'*‘) 1 ^^(1: 

fW5 '^flWTC^'^ f^tal: Na - e -> Na-^ 

(vi) fkfmti ^ft>l '8 r>l^ 

I : 

f<fe!l: 2H^ + 20H" +2e^H2 -h20H" 

(vii) ,, WCil C^ITfs^t^l ^TTliT (Na+) 

(OH’); c>ir'5l 

(NaOH) ^^-It '<(TC4‘ I >|'41 : 

Na++.OH- NaOH 

rs -?i| I 
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I ’ff3'5) 1 '£f«nir y\i{ 5i^«!- 


^'^oRINTS 

+ 


W'?!?'1 St;-) 



S3 <ni jT'J -1 "t:'i ' * 


«{RP? ■— 


5I1M‘T'IvT^T-'V * 


, I Wo )h 


’Jl'1's!l 


w.^ c>iT^1 ^ I 

w( (A) ti 

Tfv^; 41^^ \55it^ ’im? ^1 

I 'st "^<1 9ir I • 

^^1 ’ffc^ I 

(E) ( rocking wheel) I ^£)t 

^1 *jtc?i I 

(B) oi?:^ c^ *1t^w wn 

^?n ^1 c^t^t'^ I 'nt 

T{Tt^ y£\^\ ^^1^ va^ *ltc*t ’IITC^ 

W.51-5 (C) I 

i^tfiiTri om^ bsfl ^ i 

^]tC9fTv57liC*t ’It^icif?! ^3f (?rff^t^-5rf^Tf^ 
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I 

TO ^ 1 c»!tf^^t^i-^T^^->f*'4'ii ^mn TO 

» 

5f^TtI TOtC^T r*fC*^ ^r^5l "5^^ C5ffi^^lt3(-nT^?- 

>r’s^^ ^fc’sp'^ cw ■•^-^1 I 

TO«f «mc5rt^ c^rt^ m ^Jtc^tc'5^ 

TO I '®r?, -siftWT^ ^2??;'® c>1tf^^lt^ 

>iw I c^iTTO'‘^TOr® 

^'C’f 'iTf^<^ i w<^ c>iTr^!iT5( 

■'«rr?ii? (Na+) 'iit^H (OH"); TO 

(NaOH) I 

[Na-+.OH ^±NaOH] 

-il^ -4T^?I1 '^1*^4^' 4ta ^fr4} 

■<^1 ^t4ic^ 4t^4 C>fr^1 4<1 I 

4l^4 c^m I fkm 

^^4 c^1^^ '^'VTOW's^ 2tsfr^ ^41% I (212 I ) 

% (i) 41^4 C>ltNSl >Tt*f j ’iffB4t4t^ I (ii; 

fTO’! ^*f'5ttfl nifM’l 41^, c^t^1 ^Tr«(^1 W.^ ^t'l 

^J] TO I (iii) 318''C '®fTOr4 ^ I (iv) mn 

I t^f4 0"C '®Tnnc4 4?. i (v) t5l 

^15 %*f^^TC4 ^ 4f?TI1 C>f’( ms -MC-f »lt<lTW^ TO I 

(vi) W'^ ^V>T t4l 4^4 I 

? 

^TOf^4 ^^ t (i) ^tCTO «t^4 ( Action of heat) : 
318“C 4TTO4 4^4 CTO1 ^ ^4* ISOO'C 4Tnt‘^4 

4^4 C^ll^ C^'^ITO ( Na, Ho, Og ) 

« 

TO I 

(ii) 4l^ «^®t4 ( Action of air ) t ^ItlC4 <ltR4l 

f^sf 4^4 c>rf^ 4t^JT f4tal 

*tR‘t42^i ^'jn; 2Na0H + C02 = Na2C0s + H20 



(iii) (Alkaline property ) I ^'lai I 'Stt, 

>}r^ 9?i"s ■'•^T'!i'>ic^^T >Tc? f<(taiir 


HCl + NaOH ^NaCl-fHoO 
HoSO^ + 2NnOH = Na.^50,^ I-2H.O 
HNO. -j-NaOH -NaNOg -}-Ho() 

(iv) ( Ainnionia liheiator ) t 

ex c^T»i ^*1*1 ^rfexti«;Xl <i'fxx'i cm i 

,,Ni 1 .Ci-'r NaOH -•-- NH., + Na'; l-t- H.O 

( Actioji on rnetalb ) % i^sX-, 

5(Tri;rx[^xix «fs^Hxesr xMVxi ^<(-i e 

■4C^ I XXI: 

2Al-}-2Na0H + 2H.20 -3Ho + 2NnA]Oo iNa-'^n^fx«^“) 
Zn+2NaOH-NaoZnOo ( Na-m^r; ) + Hy 



X-f^X' eXf^TX xc^^ xrxci XX« X'rj 

m I 


(vi) pffetll ' Action on salts) 2 

ii^jt^;^t^'1 X1 '>Trf?lX f(1f ( Na, K ) xr®V®> xrs<‘X cxt'®l 3jX«l xx^ 

xr\sx «ixc«fx >iw XbTii iiX’’^T^fx^rx xr^x 

XCX I « I^nCXX •SlfX ^'SX'sli ( ailiphotcric ) 

^‘r|T:§tfX!l‘C'5X C^C'X 'i4^ X’S Xt®X 

xtx cxr-si 5(xo ^xVf® xtx I XX o 

CuS 0 .^+ 2 Na 0 H-----NaoS 04 + Cu(0H). i 
FeCl;, + 3NaOH - 3NaCl + Fe(OH),. 1 
Al(OH), + NaOH ( )=-NaAlOo f2H20 

ZnCI 2 A 2NaOH - 2NaCl + Zn(0H)o 
Zn(OH )2 + 2NaOH ( '^rf^rx"^ )-NagZnOo+ 2 H 2 O 
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f'®h ?('« 

/' * 

^vii) \S top ftfaRrl (Action 

on metallic and non-metallic oxide ) I 

«fr^^ e f^fefl I : 

^laOg + 2NaOH = 2NaA102 + H 2 O 

''' ZnO + 2NaOH = Na2ZnOo + H20 

C 02 + 2 Na 0 H-Na 2 C 03 +H 20 

S02 + 2Na0H = 2Na2S0, + H20 

(viii) ^?:5f (Ai|:tion on non- 

metals ) \ ’rWT>f, '6 CfTf^^T ^^jTfff >n:?f 

f^fel ) c>ffn ^r.ii I ^9ii; 

4P4-3NaOH fSHaO-PH, (j + SNaHoPOg 

Clo 4-2NaOH = NaCl -h NaOCl + HgO' 

3Cl2 + 6NaOH = 5NaCl-f-NaClOs+3H20 

( ) 

(ix) ( Action on glass ) : ^tl>' 

I ^r<l ill I 

(x) ( An electrolyte ) Z 
i :• 

NaOH^Na+d-OH" 

CJIfvBl I 

( Glauber’s Salt) 

'5iTrf>i^ c#? iTti^ c^itf^Kt^ 



217 


^ 5?[Pr?n 3'!*% ( Salt cake ) ^ ^ I ^^C*r5 ^ 

*ir^IW^«F ^'1 ^ i ^«n: 

2NaCl + H2SO4 = NagSO*+2HC1 

^ua 

Tl^il I NagSO^, IOH2O ; 

^«l ( Glauber’s salt ) ^trs('9 I ^tr®Tt^ I 

Na.SO^, 10H2O->Na2SO4, H2O + 9H2O ; 4 f^rw^ 
>fc? (Na^S) I T<1: 

NagSO^ + 3C = NSoS + 4COt 

C^rtf^t^ ^tTO15^ ( NaHS 04 ); 

^frfn® (NaCl) ^1 (NaNOj) ^[*(TX ®T^t“C^ 

f^f^-^t?r 551 ^®ft I ’im : 

NaCl + HgSO4 = NaHS04 -f HCl t 
3rriirf?f c>ft®i '« f^fearn 

rfl^® ^1 5i«[i: 

NaOH + H 2SO4 = NaHSO^ + H2O 

iT?lC5iq »1C«p 

^RiTrr'6 ^?i1 1 ; • 

NagSO^ + H2SO4 = 2NaHS04 
^®rc^ I 

2NaHS04 = Na2S04 + SO3 + HgO 

fsf^-ent^ 551 ilTt^r?r ( nitre ) C^f^Tsi (NaNOa) 

(Chili Salt petre) I f?fel: 

2NaN03 + H2SO4 = Na2S04 + 2HNO3 
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fi?rv ^5Tcn '«ii c^iV.’t 

^-^’i m ^; 

2 NaN 03 -> 2 NaNO 2 + O3 

tv\ ■siTtfjf^, ^^TPT'ilt^ cyitl%?lt^( '« 

-$^11 I 


4 

>lfjfr^'t ^<*1 ^''tTTfH I ^1^®1 

I >pi^i >irvci^ r^rw^f 

■^'«IT'S ■<!ff’raU'‘R *1<I«^T5t:1 <lT^lttll'l 
•ntR? •'.‘ra^n I >!^ii <1 ^cw<} ^c-^i^ir^sf 

Mr^wir.«i r?i^TC| ?{|-^ I 5--TJ-T.§'rW'rf^<F '2‘flff^®, 

c^\m, c>itf5-!tv '^t4r.»i^\ 4l^<i> c>it^1 ^^nf? 

.f^cifi'i afjfM ^“irsfR c^rf^nt^ c^t'^tN ^•’1=! I 

[ ^fCN9 c^pru^T 1 

( Preparation of Glass ) 

''Srf^ i 

^‘4^ <Ft^-r*f^ I ^■T<}r.'5 

litg'^c^r^i i 

( Glass ) ? ®rt&^ 

Sal ^1<i ■<^'5, ^Ii5 c^ ^*Tt«f 5ic^,—Id 

%5^t^ ^ ( viscous liquid) 1 |^1 

'« ^ I ’sptfii 

( NaoSiOa ^1 KgSiOs) ^^'<1 ^fft^ 

(CaSiOa ^1 PhSiO^) 1 
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• » 

■•^'iiit^ w >iT*ff«i®t''4' 

(i) W«1^1 (SiOa). 

(li) C>lT^j ( NfUjCO^ ) <<1 C'lfi'SilT^q (NaoSO^ j, 

(lii) ’IT&'IJI (KoCOy), 

(iv) [PbO ( ) ^1 Pb;.O.i 

(v) ^rt’ifsiiiPr 4 r<wfe ( CaCQ ^), *31 

(CaO) I 

(.'f'.^ '5*irJrV V-^ 4^11 '<'VC'i i "ii=i "5;';5ii4M 

!>ih4ij'i, c>ir'bi, *^i»T>f, ,^r( ^i c^fvs ''*t«t‘>iiJ^'i:'!5-a ^icsr'■:'i4'‘5 
( 'iiihl J4()0''C) 4b^?ll 4lb' 'c^^t 45?1 t 

(4) ^fi> ( Solt giaiv' ) ^ 4tb 41i 

a (SiOg), (.Jif^l (Na^CO;^) ^ (CaOj 

I .9^^ 4tbC4' CTlt^i ^-ill I 4tCb 

’lC'1‘<l«ff?:f(4 WTK 4tCb4 *1^1, 41b, 4l':l>4 JfM1 r'»fTi? 

C^-^1 4^11 I >l1«ir'^l‘t^5 4fCb 9iTr.4 73% SiOo, 15% NaoO, 
8;: CaO, ^rs 2% AI.2O3 

{^) »rS'* 4t5 ( Hard galss) : <‘iV4*1 4Tb Ct^T 4?11 <1^ 

(SiOo ), '^'bT4 (KaCO;,) ^ p fCaO) ^irw. ^'■'',f?»*?;M 'T-g* 

* 

4tb ^sb^TWrWtf^' 4^114 J??I <114?f?i 44! ^4 I ^514 

4TCb4 ^T4 I C*lP5t4 4itC^i ^bT>i ( 4T4C^^ ) 4T4?r4 

4-41 I 

(’t) ( Flint glass ): 41?! (SiOo), ’ibT4 (KoCO;^ 

<3 (Pb;..0^ PbO) fw*lT^4l4Tb ^^4V4 31 

1^9 I C^S1>f, f?f^4, r<I5Tv4Tri4 41*14^, ’?ri54 ^^•Ttfif 

■4414 44^ 4Ti:b4 'OTtWil I ^T4t?l4« 5^414 ^lk-T 45-.5 % SiO.,, 

3’5% NaaO, 4 % KgO, 3% CaO, 44% PbO 4fC4 I 



1. ( Soft glass ) 



2. »r5S '-^5 ( Ha«3 glass ) 



5. CW m»l ( Gena glass ) 



»IT^C?ra Sf5i( Pyres glass ) 
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■ «fr^ c*rrr^T>f 

^ ( Bottle glass ): (SiOa), CTO 

(NaaCOji), ^ (CaO) '6 c«im (FeoO;^) f^n%1 vst 

I JTr*ft?i^ c^^qn? ^5it^ vi)>< I 

( Jena and Pyrex glass ) : 

r^c*f^ ■■^T 5 ^?ii I <11?^ 

fWV'^ « 'Sffm^'5 ^'<*N ^TtC?;^f*T ^rc5 s?T?];, 

CTO, '^dT^r^Jirl (AlaO;.) C^tr-ilC^^I ^'-^TOs I 

^rre^ 80 % SiOg, 4 v;, NaoO, 04 % CaO, 
()‘6 KoO, 12 % l^aO.i, 3 % AlaO^ ; ^ 3^*1 W 

'Ms ^jf>rryr'{4» ■•^Ffiic^- 'Itc^j i 

* 

<FT5 ^^ilT ^^iTiC ^TC5^ Hr«:^ >iCf MC*l<i, 

MCi’f 5fT^=s( 'S(f*ft$'''5 ^‘^1 I ^’0 : 



— «rt^5 



^T>i 

— c^iT^i, r>fc^r*i^p7 « '®i"-^>fi^'B 



»115 

— Ci?TR^7f3i ^<^>iTf'S, 


-- ^*7JTl^^4t « ■9 

s 


5iC«« ^tf 5b3Tf^4 

CJlW ( Glaze ) S ^tf6 « CSlW ^1 F<^5C^ -SJC^^ 

Cif^^t^ ^ Ms Cqt^t^ ’1TCI5‘^ t5«rtC«le^ ( enamel) 

m (TiOa), (SnOa) 

(SbaOa) i 

«l^l% 2 *ft*(N*l cTO-mt^ 31T>1 ^1 cmfsHT^l « 

I C^lt^t^f^ Na20,Ca0.6Si0a i 

'i^f! '^in (i) ), 
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(ii) C>Tt'®1 (NagCOa ) ^•^<i^ (salt cake ) 'SITR (C) 

^7[‘{ (iii) \ 5^ '*^1 CaCO;^ ^1 CaO ) 

(1400'’C) I 100 ^T’f 35-40 

cTO 15-'10 ^IC^f ^Tsn ■•^15 I 

vf)^ ''»1^1 ^f& ( flux ) t 

fjr45 '&‘fT*4i file's ( tank furnace) ’IfTCn^ >lt5rfC^T 

^lr.n ( 1400"C ) ^■<\] ^<1 1 f^’tf^’^) 

c>ir<ii t«)Tf^ir 'ifH 4m^ 

X'J 1 ^V ^f5 ’^;N<f:rC4^ ( blowing ) W1 

t'Tf^’^'t rii '*ir4ifC^<T 'Ifli 'W1 ??^l I 

(S5^h^ -<>(5 wr^fbs iiQi *iic;?i 

( biittleness) C^T^d ^r<.n ■*(f<1T^ ^'IW *Ti^4 4Nc^ 41CM 

5|C^) tffWi 4^T5 I -S^^j W'^f<l 

50(y'C wr’c<' (.'j-'T c'-i'^Tcn 4t&' 

^"^CV*» ^r<!^ 4 r.^ >1^1^! ^j 1 C 4 

^C 4 4 C 51 \ <541 <r-tc^ 

( annealing of glass ) 1 


1 . C<?'R. 1‘f'v4 (.»l!ll «r'''f^l JIf‘(f<5‘| •Si^*| ?V.3 C>l!tMl5f fnVff'R '.<^-<1 

■51Pi ? CT-C<?■[■•? -^41^ <1^f^'1 <TJin!tsT'4' f’Jkft’n ^<141 4*1 I 

2. '6f^i, ■<!*! 'Q '.^if‘1C4'1 >!?>? f4' f<tij*’!l 7 J^;,l4.^«| 

^tl'Q I 

8 . t 4 '-' 5 i :4 CTffe?lt 5 f 4 T^C 4 ti '^«< 5 ' 4*11 4 f 5 ? J 15 ir« <,^^5^1 

i 

f4f'^'?l1 CS^-'K I 4(^R§r4 ‘'©[<11 ^R(’,fJI4’ L!T=n 4P|1 

C 45 T ? 

4. •4-r^4 i‘i4!& ^^I'S 4‘fiir4<1 I 41’^4 C^ITiFI C4 

f4 f4 '5i4tTln4 f^f-'t^iR ■2|5jtf‘i^ ? 

5. f4-^c^ ?F'I< -'’<'5 'G C>irte?;R -4'RC4 5' 

W 5<1 ? 
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6 . 

7. 


8 . 


'srr'^ t?? ?> fe^twtcir ^<3; «> 7 ^ 416 4 <^ 

’TlTl ? 4115 4~<t^.®'';T,j fi^- Y 

(i) Ciltfevf3i'« ^li) C>llfe»i:3l vg 4f^4 (.31'1'EI, (lii) « 

f3(, (iv) •4T’^4' dfllFl '<3 41^4 , (v) 

^ 4ii|& 4 4Ti’4i5, (vi) c^r1'^’i;|3i 4l^:4i:^'^ 4i;t K-n) 

4(t:4S '8 >i;?if»;^r44‘ (vhi) c>irf®3:i3f c.fr<ft’® « 

'*ri'r>i5, (ix) c^f)%T|-!5r ^ 3]fyir4^f<14 (x) 

'Q '®l|ft>l 5 :_«ii’;!®i -^'4 C 47 . 3 i > 13?:4 <1 >(J> 




c>itfvF'<if3i ^'4 ■4f'r-n i4«rr'!, 0) c^iitiFiifsf $;Vif;'4>i:V-3-, 


4;t"51’X fliO (.>ilf5p:|3f ?)V-4'!4c<iri>, (*v) t>l!fl£^isi OffHH', 


(.'*) 

Hv) 


»i'3( 

(.>iffij- 3 :t 3 i 


Questions to be discussed 

1. Wiidt •irt^ th«) iiiilural BCiuicos <jf sotliuin ? llt;\v 'would jiPii rxtiact 

sodiuiti ('ithor fiom causlio soda or ouiiHijoii salt? KxjdHin Iho 

* 

c linijilcil ])iincipIoH only. Wliat, aro its react.ion willi JiukI oiLiate and 
aUiiminHiin chlondo 7 

Whnt. l'.ai)p(!n.s wbon a piero of Ho<liuin (ii sa thrown into .i liuckot <if 
■water, (ii) loft exposed in air, (in) leacted with chloiine and 
IIVI treated with mercury ? Give CQimtiuns wliore necosr-ary Give 
equation to sho'w whether sodium is an oxidising or a reducing 
agen t. 

.1 TIow oaustic soda IS obtained corninereially 1 * (livo chcrnicul principle 
of only one method. IVliat are the read ions when c uchIic soda is 
treated with ferric chloride, Kiric sulphate, copjicr sulphate ? 

4. How is soda-ash manutantuied by Solvay process? What are the 
advantages of the process ? What is baking powder ? Stale its uses. 

5. TIow would you prepare sodium carbonate from common salt ? Stale 
chemical principles only. What do you understand iiy soda, soda 
crystal and washing soda ? 

if. Starting with sodium chloride how would you obtain—(a) Na, (b) Cl, 
(c,t NaOIl, (d) 1101, (e) INa^SO^ and tf} IGisOOa Y Givo reactions, 
and state simple principles only. » 

7. What IS Le Blanc process <it soda manufucturo ? How would you 
prepare salt cake and baking jicwder by this process ? Give chemical 
principles only. 
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8. Starting with soda how would you prepare—(i) Salt cake, (ii) Common 
salt (ii) Caustic soda and (It) Nitre ? What happens when soda 
and nitre are heated separately ? 

9. State the principles of preparation of soda by ammonia soda process. 
What are reactions involved in the ammonia-soda process ? Why 
this process is better than Le Blanc process ? 

10. What happens when a red litmus paper is dipped into (i) caustic 
soda solution, (ii) sodium carbonate solution, (iii) sodium chloride 
solution. Give reasons. Jfow would you prepare pure NaOl and 
Na.CO, ? 

11. What is glass ? How is common glass manufactured ? What are the 

ingredients of glass ? * 

12. How is coloured -glass manufactured ?- What are its uses ? What is 
glaze ? 

12. What is the electrolytic process of preparation of caustic soda ? btate 
principle and give the simple outlines of the process. 

14. How soda can be prepared by electrolytic process ? Give chemical 
principles and reaction. What are the uses of soda ? 

15. What are Halt cake, Nitre, Soda, Glauber’s salt, Baking powder and 
Sodium amalgam ? Give formula where necessary and state m 
simple ioutline how these are prepared. 






3 vrrmwfwsTSf 


»r^-^f 5 i% 'S % ^Ifi^ Alka¬ 
line Earth ; —Lime ; C*tT^ ^—Quick lime ; — 

Slaked lime j W®!—Lime water ; —Milk of lime ; 

—PlalSter of Paris ; —Epsom Salt ; 

>prt^f^—Isomorphous. • 

'9 slTptCsrfJl^tsJ »rt^ '« JltfSF 

I TrtPif>BrtrJi^ 'Q 

«r« 5 % >« fiic^i‘& « nTTPi>f-?fr%rrir 5 i 

sjTt’nTrfWiTK fir?Pf»rJT. 'Q »rf^->rr 4 ’s— « suf’R^rrJi’iTsf «rf^ 

I 'sr^prfr^ > 31 ^^ 

r^fc’T 3^15 c’tW -^^1 Tf^ ^t?i c’f'Jt?? 

5^Ht^ I 

I ^ >ITT^W%T3f 

( alkaline ) 'Q *T 5 r«l^ I 'sfirT?} 

«ft^( earth ) C^It^n '« f 

^f %^1 ^ '®Ul^t^«lt^H «lt«f ( alkaline earth ) I '« 

CJTtBtC^ <Ct^ ^f^Kl 

^<<1 ‘?(TT’tC 5 Tf^^T’C^'« 'i^lS »rr^ 

n*tT ^1 I 

c^ «fTf ^ 

^ 5 T 51 ^Pl^tciil^ ’fCl ’tf^^' 

c^i 'Q n&T*r ^ 

OFTTl^?! csf^ Pltfs^Pj « 

?rr 5 1808 >6 suffcsif^nrf^j 

I *1C^ ’tfil'SKl ‘^TTs 1*1’ I 'fit 

III —15 
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^T5l ^11 ^IT^f’t^Tst I csf^ 

^’fcsrf>nrm ^rs -srr^ cjfiT ‘sriT^rfs^^Pr’ i 

^rfj^ i 

=^il5^f^^rs? sft^ 
f55*—Ca, ^t?l>lt*tf^^ 'Q^—40, C^T5fT^1--2 
(Tlt^ ( Natural ores ): ^5lf>l!irsi 



"-fiT^^ftTfrsnr Tttrsr& c^5f 

I '2J«rR : 

(i) (lime stone ), ■«(fi5S[T^ ( chalk ), 

( marble ), ( coral )i ^rr^>rrt^--CaC 03 t'SJtf? I 

(ii) t ( gypsum l—CaSO^, 2 H 2 O 

( Anhydride )—CaS 04 

(iii) S cyt3"^T^ ( Flourspar )—CaFg 

(iv) S 'Simitt^fe ( Apatite ) [3Ca3(PO*)j, CaF^] 

•6 { Phosphorite )—CaaCPO^lg 

t 

^isa«fcif*f « ^T^Tft=i fw’t’TN ^iTc^ >« 

’iT'eiH ^ I 
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• 

' 9Wif^ 

( Extraction of Calcium ) 

( Chemical principles ); '®RtS *6 ^t<1- 
( fused ) (CaClg) 

'Q (TiFff^i^ ^ I 

^rr^%t3r 'ir^«i 

^^f^T5( npiT^. 'Q OFtf^^ 

®f^r^rC5r^i(: CaCl2?±Ca+++2Cr 

f?rfen : Ca^++2e->Ca ( ^^^*3 ) 
f^r^Til: 2Cr - 2e->2Cl^Cl2 t ( ’fJT»i ) 

^rmf>f?iT3j nf^® ^ ^rfc^rrc® c3Fif^*i ^rTwf® 

®t’1ts^ 5T>f W9r ^T?I *fC5F M *tf%srf«i CJPT^jnnj (CaFj) f^fof® 
^^11 I 

^®^ ?1 
( crucible ) I 
^r-Sl «rC5!^ 

%®si ?iT^ ^ I ^«rr® 

53[T^?T5 ^ c^it^ 

W'S vii^N ^jTcm® ^*1 
C?f^ I ^T®f1 

53is7tc'*rrs Ire'S?! f??n 

fif^Tf^® ?pf?ni1 C^T^?! 

5PTte'fr®tB« ^®5f m] ^ i 
^Tt^f^C^?! WTs^ 5T>I 

=^rf5i^^T^ c5Fm^?! *ic5r m 


oirrrfmi 




5i“tH 








228 




(CaFg) c?pr?iTt^ yoo^c 

CJFtfT^C^? ^n:<fT «il5R^tC55 l[m c^ ?^f5- 

C?FT?It^^ 'S^^ITIS "n-f ^r?IC^ I 

^Tt^f>i7f^ ( CaCle » ^TfsffJl^ltai ( Ca'^"’ ) 

CiPTf^sf ( Cl") ^vi 1 to 

^rrc«it^ ?i:^ ^Ttwtc^ ^t?n 

THT I 

■<PTT5lf»Wt5l >5C5f ^Ttr^rt^ *r«fB ‘f 

I ^Tt5i1^it^ srT^ va^f& 

?C^?I "STfipf^ I 

(lw>T3 

^rr5if>!?iT5r cjPT^t^ 



f^9tfl^ ^Tt5lf»ranf KP^^ ^TT^fi[?lt^l CFr?lttl®^ (CaClo> 

vU^ ^t^«| *ius I N5tt, ^t^f>nft^ 

’Tfc^ =I1 I <1tC35'e 

^^1 -m I 
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^/T«ir>niT3f fv{wf*r^ ^11 c«rn5i 

CaCOs^CaO + CO^ 

vn^ c^V5^ Mmn «n''^^cn «fTf<i^ ^i, 

CaO+3C = CaC 2 + CO 

C®\^ *r^ i Physical properties ) : 

(i) ^ 5i^% «irf I (ii) ^?:r-s[ 

1*52 800'’C. 

Hi\ Chemical properties ): 

(i) ferl ( Action of air ) “. C>jTmTOl?l m 

«rn:^ I 

?v vij^ >Tcsf 

'ij^x n« 

ij4v <1% I ^«n ; 

2Ca + 02 =2CaO 
CaO+COa^CaCOs 
Ca0 + H20 = Ca(0H)2 
Ca(OH )2 + CO 2 = CaCO^ + H 2 O 
■-^jT^f*fm <rri(:'® 'sff^nr -^Ti^ 

^ iiTlctTc^c^^ >ic5f 'e I m : 

2Ca + 02 = 2Ca0 j 3Ca + N2=Ca3N2 

(ii) WOT fell ( Action of water ): *11^®! m 

fwsi I : 

Ca+ 2 H 30 =Ca( 0 H; 2 +Hat 
{in) 'sglf^OT ( Action of aied ) I ^IJTf*!^ 

^3?^«n ^cwtc?pTf^^ '« 
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?i*rnR—^'?s 

^it«Tf»nrf^ 1?^ %i:5 i wi: 

Ca+2HCl = CaCl2 + H2 ; Ca + H2S04 = CaS 04 + H2>^ 

(iv) f^rfspUl ( Action of ammonia ) * 

Ca(NH3)o i 

%5f1 (Action of alkali): ’SFTC^^ W 
f^fwi v(c& s?i I 
(vi) (StHtsl ( Compounds ) : 

'e »rrq?FfC^l?I *rC5? (CaHg), 

(CaO), (C^agNa), (CaCa) 

(CaS) I 4f«rrsr : 

Ca(OH) 2 , CaCl 2 , CaCO^, CaS 04 , Ca(N 03 )2 twTfif i 

( Uses ) '. ^Vi I 

^Tt#lTlt^ ^§T^vS 

Tf5rt'^<p^«j (Test or identification ) : (i) 

fn^ ?^ji 9rt^ f^1 i 

(ii) ^Tt5fr»niti:3j?i CTO 'snTcsrff^^Tsi 

f>(r«r^#Ff5C5i ^jt^ifinit^i TOwi:^ TO1 ^us i >isii— 

CaCl2+(NH4)2C03 = 2NH4CH-CaC03 ^ 

(iii) 'sOtC^ltfsiTO >fC5r 5l?fC«f?f 

’^Tffl I ■sfTtf^fC^ 

I : 

CaCla + C204(NH4)2 = 2 NH 4 CI + CaC204 4^ 

« 

TO^ltotCaRl C^'t^ 

1. p ^1 (Lime—CaO): ^1 

C^tT^FftsI p ^ 1 ^Tt«lf^TO ^f?!r1 

CaC O 3 ^Ca O+CO 2 



’Frfhr ^rt5i%t5| 'e 3(rrjfRf*nrr3( 231 

v/%t9rf3pm (C^ gsf, c*rt^-g*r,®it^^ 

(Lime or quick-lime) I 

c^r^-5*=T «rrltiR 

r^rsrT'srgrtg c*it?T^gi p ^gi i 

g^5{ '8 'srfgfe^g bsft 

gs^jt ^1 I [ g»tgs? ^Tt-^'<^>rrt^^g ^grtcg 

c’lt^ p ^^*tr¥a[ i gsm ^tt- 

'5i^>rt%:^ :?g<T I ] 

[Ca(OH)2]: fwg ^cgr w\ 
^tn ^ a f5:>i.r^^ *t^ ^fggi ^c^ig 
gtc*^ nfg^r^ gtg ^f^gi ^(^gi ’ic^ ^e »rm 

nt^^tcg ‘ifg*f^ i >iTfl l^wg i 

fgc-n^ q-R ^ C?r^-9rt%?l (slaked lime) I 

^gtg gc»Ri ^ cstf%< 

9Tt^^ ( slaking of lime ) I fgf^gl va^^oTC? i 
CaO 4- H 2 O = Ca(OH )2 

w:^ 'iig* \5*^ p 8 'Sf?:=g 

ggi: Ca(0H)2^Ca0+H20* 

|5?-^51 (Lime-water) : ’??( :gg^g I 

gfggtc'i ^ *lfggTc*i ^i*;i gcgy 

^ ^g* ^:5tgr ^gcg v£igsfg ^'sfr 

^ I j^g-^c^g jgg*i gt^g cgt^l ^^gi gtg 1 

^g-i?cgg ^^cg gg?l >ig cg^ gtg i ’^PTg'i gfg^i 

^Ptgg (CO 2 ) ^Jt^irggig gttw'^gT^c^g 

[Ca(OH) 2 ] gcsp fgtai g^t^gi ^t^ifggtg gst^.g^ (CaCOs) ^ 
^ ggi: 

Ca(0H)2+H20->^^g 3rg«l->^-'Sfct ( 8gt^g ) 
Ca(OH)2 ( 5 g-^s()+C 03 = H20-fCaC03 4. , 
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(Milk of lime) ; 

r5(fas[^ vi3^?i^5( »im wr^ w^ 
I ^m c^|c^ ?slii ^ 

ert^’ I 

c*rt®i s ^•i ^ c^t^vn Afem 

(CaO+NaOH) c^ nifN Vi I C>1T^1 

^iTtc^i'^j c>iT^jTii *m r4 ^4^u, c^rnm 

?ini >i^-C®f *^I ^<° '-^T^ “<R I t^-1 ^Tf*l^ ’ITR 

C-tRC'f^ 'Sr^ ^-^1 i'll I 

gc*rsr ^T5 ta, 

'411111 ^«i-f>i^ ^tm«lii f^c»cR4 ^?:*f, <11^ 

^TC^. ^t>^T1141liCn 'i)^“ 4TT^f>lirr^ 4T1I^K^ 41in w 

'2f<fr*i'® c^-rsi jil vi i 

5 4'^Tll ^K'n f>l«*^ 

4i#|5, 4lt4 <RT^1, C>n^1, ^1% f^fp* 4^Tll Wt? 

?i<T?-,rii 4in Vi I f"fc^, 'sijToiTfiiin ^'^*iTtfw, 

■-iTn^^cn, irT^TCH ^;i4Pi 411T1I «iii^1 f^^Tiii:'i ^^T'-ar 

^cm ^!R4 <2tciimw 4f^?;-^ V I 

3. f^5l^ '« 

(Mortar); '•^■f^^1 ^#1, '« 4f^?l-^vi ^IRU 

f5|3Jl«t^4 51WI <R1 i'H I '-St V^ V 1 

m ^5in i^tirl ^ii<i*N ^ftcii ^T^n 4K^i- 

®T^-'5(<^>{Tt^ 4^1(1 ifT^R 4| C?'«11TC^'^ 

^n^ifwrsi 4T^ii& « f»Tr^(:4^ cii\^’T ^*iT^fii’® 4f^ 

'nfu'f^ I 4Tt, tft'lTWH I ^ci? 

Ca(OH)a-f COa = CaCOa I + H„0 f 

Ca(0Hla + Si 0 a--=CaSi 03 >l. H-HaOl^ 
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'«3(jT^f»reT>f 

(Cement): 1824 

I fis*? ’«t’f gSfl 

>ic?f '@t^ ( fireclay) 

'i>t f( ^fwi C^ ^cfisr nT'QlII f^TR*^ 



■^(Tc^i nf^fs^' I wc^ srfsj^n 

^5r®r® =2^5 ^ *ffsi«f'® I 

(Concrete): ^5;nrc'« ^r% sif® « 

wc^ ^usf fiinT^i c^-^i>{^i ®T?n ?r«?i-f^ 

bsft^ nc^ 'Sf^r® '-^Tsr ^ca i fsiai^rc^ ^5^1 

l V^JTCin m W C»l^ 

(Ferro-concrete) ^®i1 ^ t 

(Plaster of Paris) : <fTT^f>i^lT?l murt 
f'Sf^JIPlW 'SRTHr (CaSO^. 2 H 2 O) ^■\m^ ^n I va^ 

110°C ^T^KC^’ ^n 

5rrm ’i»fTc«f * 1111*^5 ^ir 1 



234 « 2 rrvrf^ ^ 

’{Jtf^>f-?fP&TlJ I ’ tm (CaS04)2, HgO ^ 

'^Tn *r»ft’ff^ : 

2{CaS04, 2H20)->(CaS04)2. HsO + SHgO 

srt^r^i 

>ic?r ws\ 

^r^c<fi jfttfl C5|^ bsft I <3^ c^l^ 

I fw^>iT3^ ^f? llOX c^fn c*rf^TC5{i 

>}T5ic^ f^m 'smi Ts^n, <^Ttpi>i-?fTt^iiT 

m ?ii I 

\ 

^ 1 

5. ^Jteflfif?rt5| c^t?ft ^'5 (CaCia): 

'^^fr « 2 (^^ (CaClg) 

TUI I ^ (CaCOg) ^:f^C^1- 

C3FTf^^ f^faRrm^ ^^1 '^U I : CaC03 + 

2 HCi=CaCi2H-C02+H20, >rr«rr?i«t^ vii^f5 >mfi 

(CaCla, 6 H 2 O) ; ?? 1 C^ >1^5^ f^f^ast'l ^sff 

- 55°c ^ ^^PiTc^ri ^ I ^Tt, crntt"^ 

^f^asrc*!^ W ^TW$ ^ I 

(CaClg, 6 H 2 O) ^tC’T 

’?Ff&^ W^^«n ^Tt^f^'Tsi ClFT^t^^ (CaCla) 

dlV|S^?|S3[ 'Q Ctjrfpf^ ^ I tilt 

CJFt^Tt^ (CaCla), '« C^- 

c^ ^ ’tTT^ ^ 

nf^TC«l Tl f^C*rRC^^ ^IC^fT ^ I ^1 ^ 

^5jf>niT3( CJFf^® (fused CaCla) I 
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^TfpTPnsrt^ ^us ^jkf*ratOT c^’t 

t 

■ 2 fT!|sf%^ girf*rf«r^ (CaCOa) 5PTT^f>TTrC5!^ >T5T^?f5 
c>Ttn I 

—H20->Ca(0H)2 * 

—ZHCl-^CaCla + HaO 
Ca-CSPMt^ 

—H 2 SO 4 .+CaS 04 + HgO 

Ca-*rf^C^ 

—2Ii[N03->Ca(N0a)2 + H2C> 

4 , 4 , Ca-s|Ttct^'* 

CaCl2+C02 + H20 CaSO^ + HaO+COa 

^9rfiratc«ra 

1. I 

p (CaO) ^Ttsif>nrr31 ( fused CaCla ) 

^TW® 1 ^ t 

Cl|\’t v£l^’ ’tf^'5 1 ^**11 ! 

CaCl, 6 H 2 O i CaSO^, 2H,0 ; Ca(NOa)o, eHaO- 

4. *lt«f1 I 

5. '€ iTHB '2r«fTi?'® « ^>ic^ 

[ CaCO., 'Q Ca 3 tP 04)2 ] ’rr^1 I 

6. »fC3? (CaaNg), 

(CaSig) va^‘v(CaCg) 

^c?i I vawsr m 

>1C3r MaRlt? (CaCa) ^pi I 

7. [Ca3(P04)2)] 5iC*t ^ 

<P*Nf^, ?lt^< '5R <lTtf^>f— 

’5fTT9rf»iirri:3f?f 1 


own 


CaC 03 ->Ca 0 + 

4- p 

^ ^1 

H-<?n. 
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•2i^¥ Mg i 'Q^— 24 , 2 

( Natural ores ) % 
nT'Qiii m ill,—>rra'2(sfrsi'5 f^f®^ 
siC^fT I *. 

(i) ClPt^rt^® « ( Carnelite )—MgCIg, KCl, 6H2O 

(ii) S ^JTnw>iTt^ (Magnesite)—MgCOs 

WRt^ (Dolomite)—CaCOs, MgCO^ 

(iii) 5 It«TC# t (Kieseritc)—MgS04, HgO 

(Kainite)—MgS04, K2SO4, 

MgCl2, 6H2O 

(iv) firfirc^^ % (Asbestos)—CaMg3(SiO:;)4 

I ( Magnesium Extraction ) 

1. ( Electrolytic Separation ) 

C^PT^T^®C '4 ( fused ) 5 }n?lc-JRTfV 














^T5if>nrr^ ^ 
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3iTtnci^r*iirr>f ^nc'rrc^ 

^n^ (Mg'^+) 'ii^N ciFrRi=T (cd ^ ^ 

^nTncafsTSPi c^^h^ 

^i\ ^iTT’tRfii^it^i ciprf^isf I ^«n : 

MgCl2:?±Mg'*''^+2cr 
?PTT:«rT^ : Mg^"^+ 2 e->Mg 

f?tal: 2 Cr - 2 e-» 2 Cl->Cl 2 
C?Ff?lTtc^ (MgClg) ST*! 

f^?f^*f5 9 ^ t??;T5 ^f%^1l®l c^THs^Pi , (NaCl) 

f>(f^ ^?n ^ I 

^ NQ C 5 ff«rf^ 700 °C 


’^tiff&c^P ^Tt^rfr^ ^]t?: 9 fTr 5 ^ 

»TC 5 ^ 

^'•srl 'SjTttsjt^- 

:?pg-j ^sjjfg 

TTQ I ^T^ST Jf'Sl^ yS^ 

c®rf?fc*rfn^ 

5 T ^1 I * 1 ?t«if 

^snprtt^ =(1 ^ c^m 



^Tt’fRfiniisi Slur'S 


’im ^?;l ?i'Ni ^ I 

cjFtfl^T 'sjjltsTtc^ ?^?n C^^r*Tf%CiTir 
%1 I ^rrT’tcsif^retsf *rf^ <&mi 

nn:^ (nr«^tc 5 i ^ 

I vii^ ^t>nrt^ «rr^ c^t^ 



238 


2. ( Carbon-Reduction process ) 

(i) mm ^lIT?(wf>|llTW (calcination ) 

mvi ^nT’lWf^im (MgO) Wl ^ I 

(ii) vfi^ (MgO) c^fi\ 

^1 % 5 <i >itTOi fvTi^¥i ^’K^*raT?( 

(MgO) ?rf9 f^'ST^TT? 

^<n ^ I 

(lii) ^1 f'I'Q (MgO+C) 2000”C 

«rf^c^ f=i^Tf*f^ I >i'g Ti^^rfn^ 

I 





(iv) 5in5iwfinit5i 2oo°c 'smw »(^'s 

’ITCH 4Hn ?^Ttc^TC^iT TO»1H f^f^H ’TfHCHC’H ^f% 

n^rr^Hi 5nT’ics{f»fHr5f-?C'9 nfH*r5 ^?n i 












S|TN45Tf»f«tW^ ^ 

( Physical properties ) : (i) 

?n:<f?i vi)^f 5 "« «ff^ I ^tt, '« ^r® 

wi m I srrfyfwf^m «fff^ 1 

(ii) 174 } 660"C, 1120®C. 

(Chemical Properties) (i) 

C^TTf^TCR, 'e 3rn 5lTt?fWfl%?rf^'Q «fTC^ I. 

^TT’fRf^ ^^>rrlc® .nf^*f'® ^1 I 

^«n: 2Mg+02=2Mg0 

(ii) Otic'S fens <fr^ If '4 

^rr^fjf^iTcsi^ ^rnr c^\n ’f^^i ^r<i i ; 

2Mg+02-2Mg0; 3Mg+N2 = Mg3N2 

(iii) fen S ^JT’fwf’niPr *)T^T?f'f^TR 

f?ffei ^ *rt^- 

■c^ 3 i f^f^irnr 1^51 ^<111: 

Mg+H20 = MgO+Ha‘ 

2Na+2H2O = 2NaOH + 

(iv) fens ^’fcsrf^T^ 51^ 

'Q <i|^ t%s)f5 f^fel 

^c^tew*! I wtfwB?i ’Tc^ f^f^!iT?r 

Mg+2HCl = MgCl2+H2 
Mg+H2SO4 = MgSO^+H2 
Mg+2HN03=Mg(N 03)2 +^2 

(v) ^tCfRT f3p?n I 'siatar ’ft?)?! -e ^nt 

'sinnc^if^^w^ ^nni'9 cto f^fei jjii 1 
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(vi) ^'!^«| ( Reducing property ) S C^f^C5[?[ 

^ '£f^ 5 ( ^frt< I : 

2Mg+C02=2Mg0+C 

(vii) fe?r1s CFtHIR^ w 

^C?l I : Mg+Cl2 = MgCl2 

(viij) (2Nt»» (?(W>T^3ES '5f^>rr^ (MgO), 

Mg(OH)a, ^lTt5fC^ff»lirf^ 

(MgCl2,6H20), 'siTT’fW%-m-?Ff^C5T^ (MgCO.,), 

(MgS 04 ) 'Q ^[Tt?tC5Tf^t^ Mg(N 03)2 

(Epsom salt): ^(jtitcsffilTlt^l W ^t’t- 

(MgS04, 7 H 2 O) ‘W sitc^i 1 

wc^«f* 45 f mi 

^ c>f-cTO 

MgO+H 0 SO 4 = MgS 04 +H 2 O 
^ 'Q I ^8 

(Isomorphous) I ^<2(1 : 

MgS04, 7H2O ; ZnS04, 7H2O ; FeS04, 7H2O 
‘^Itmw’ '^T'C^f '6 fnc?i, m '% 

•qsTm-«K*l^ 'il^N ^ I 


^nt’twft^rrc’Ri itisr 


MgCOg^ 

. 4 '' • 


p2HCl>MgCl2+CO9 4- H3O 

Mg-cspr-atl^ 

—HoS04->MgS04+C09 4-H9O 
Mg- 5 !t®!C^& 

- 2 HN 09 -^Mg(N 03 ) 2 +C 0 ' 3 ' 4 -H 30 

Mg-i^T^C^t 


MgO+2HCI-»H204-MgCl2 + [2NaOH]->Mg(OH)2 + 

2NaCl 
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srrt^wf^nrtCT^ s (i) yiH, ^ 

(ii) ?tr^ 

^ ), (iii) 

^ir I 

^Tt«^f^=P§tS7 ■5Trr‘5tC==TT^^?rt«rS7:^ ^=TtT5^ 

1. ^T^if^i’srrs? 'Q 5iTt?ti:5{f>i^(t^—<ft^ 3ic«ii 

^^^ (alkaline property ) «rf^ 

( earth-metal) ^fsiTl ’*ff^*'^f^^1 (alkaline-earth) 

^ I 

2. >if^?f <trr< *it«^ 

Ttif I 

3. CTf^^l I 

4. m >rlTl i 

5. «ff I ^5(1 ; 

—CaCOg, MgCOg 

6. «fri^ 'Q ^8 

Og COg • 

M -> MO -> MCO3 [ M = Ca ^1 Mg ] 

'iit c^\’t ^^c*i '®Tf^ ^tn 'ai^>rf^^ ’t^Ji I ^<* 11 : 

MCO 3 ^ MO + COg 

7. c^\’t ’tkr ?sc?i 

» 

C^’t '« I 

8 . ^ 5 !f*nrr 5 ( ^ 

III—16 
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( Alloys ) 


1 . mt^Z^VU 

2 . 

3. 


Al:Mg 

A 1 : Cu ; Mn ; Mg 
Mg s Zn 


90:10 

95 5: 3:1: 05 
95: 5 


^Tt^ 1 C^f^f¥t^ 3 rfir^ 55 ?R|«| ( Test or identification ): 


(i) ^TTnw%TC5[^ a-C^5T5? c^\n 

nt^c^T ^z^ ^f^z^ ^^nz^^ 

*Tin '«fT^«i I 'ij^ ^t^3i:«tTi c^ffei 

'^f?I*|-f*f«JT^ 

^ C’tt^t^ ^Z< ^ I 

(ii) 3^jrTfCflfil^lt5l ^^Z^^ Z^<^U 

: 

.MgSO* 4- 2 NH 4 OH = (NH 4 ) 2 S 04 + Mg(OH) 2 U 

^W\ ^«rJC’*PCn^ 5IC«JT ^ItCSItf^TlT^ (NH 4 CI) wtfkz^ 

Mg(OH )2 I 

(iii) CW1^^ (NH 4 CI) 

C^^r ^-C^Tf^T^ ^^zi^ (Na 2 HP 04 ) 

^t’tCSjf^^lT^I-^TTCSlTf^^tsi [Mg(NH 4 )P 04 ] ^Ttn k*p.m 

*\Z^ I 


1 . ‘CTR «rt^C^ ^(^-•¥1 ’TC^ ? ^f^'5ir1.«rf'5^ f^s<lB -<¥f^!Tn 

■2rtff^5¥ c’i\r?t< srfJi I 

^1. f^tR ^Rfijftsr 1^^rf>^ '-¥<1 Tt^sT-wtui ^iRif»raR 

f^<¥Tf»f® '-¥<11 TfTI sfi ? 



«. ^''r ^ Tf^ ? ^sr-^ « ^.s[«r ^ i ^ r- y ^ 

ip^ 9i1 '« C»l'»f I 

4, c-Tfipi pr ’^‘fsn I nt^i pf 

^iTs^f’r’Tfsf c3Fr4tt^ 'Q -^nrr^^fjiiiTai V ‘f^r3?iii*c?r?f i 

6 . ■njffa>i.?ff’^f^, f»iC 5 i‘l, ?Tf^si ^ ^11^1 ^tsr if?TOn c»r^ i 

6. f^flFSt'Qf^ 3T3?!T^l‘I5r^ c®!*} : (i) g? 'Q Tf^ J (ii) pr « Bfsi , (iii) ^ 
«srftf^n^sT { (iv) gir« mwfTp^nr 'BrjTffn? i 

7. gsfT-^N? p, ^sFTNT!^t:3f5^ CjFt^Jl^. ^ITSini^ >6 

*^1 C'f’Ht'Q f9f3Rl C?^«f I 

8. > 2 rf^f^ 5 F fwtr^ srrt’frsjf’i^rsr ttii ? <a^ 

^‘fsn I 

9. gsT, 5rit’fz:^^¥f3r. f^rsi^ Tf?i mm 

C*T«( I 

10. 3 jit?tr=rf>!^fw >rt»ff^«i «m, Prf^l i 

% 

11. sjTtJfrsTJift^ Jr]fn:srf>nrt 3 r 

snt’fcsttiiiiisf 'Q 3i7t5riTff3rat^ ? Ji^1-'«r4«i 

rsisf T 


Questions to be discussed 

1. Wbat la un alkaline earlh metal 7 Name two such metals. Wbat 
are tbe chief sources of such metals 7 . * 

State simple chemical principles of their extraction 7 

'2. How does calcium occur in nature ? Name three important compounds 
of calcium of commercial importance with their uses. 

Outline the chemical principles of the preparation of calcium and 
lime. Why calcium cannot be extracted by carbon reduction process ? 

8. What is lime ? ifow is lime prepared ? What is slaked lime and 
slaking of lime 7 What is Soda lime ? 

4. Writes short notes on : milk of lime, lime water, plaster of paris, 
gypsum and fused calcium chloride. Give their formulae. 

f». How would you prepare Cement, Concrete and Plaster of Pans ? 

Give chemical principles only. What happens when lime is 
continuously exposed to air ? 

€. Why calcium cannot be extracted by carbon reduction process ? 
What is the reaction of air, water and caustic soda on calcium and 
lime ? 
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7. Explain why—(i) lime water turns milky in air, (ii) fused 
calcium chloride turns wet on exposure to air, (iii) lime swells and 
then crumbles on addition of water, (iv) lime hardens on exposure 
to air. (v) plaster of paris hardens when water is added to it and 
action stops after some time when ITjSO* is added to CaCO, ? Give 
equations where necessary. 

8. Starting with lime stone how would you prepare lime, slaked lime, 
fused calcium chloride, lime water, milk of lime, and calcium 
sulphate ? 

9. Name the important ores of magnesium. Can magnesium be 
extracted by carbon reduction process ? If so, outline the principle 
of its extraction. Name three alloys of magnesium. 

10. How magnesium reacts Viith air, water, and caustic soda ? What is 
magnesite ? How would you obtain magnesium oxide, magnesium 
hydroxide, magnesium chloride and magnesium nitrate from 
magnesite ? 

11. What are the reactions when : (i) air reacts with magnesium, 
(ii) magnesite is strongly heated, (in) Epsom salt strongly heated. 

(iv) carbon dioxide passed through a solution of magnesium chloride. 

(v) magnesium oxide treated with sulphuric acid and the solution 
evaporated and (vi) magnesium ribbon burns in air with dazzling 
flash ? Give equations where necessary. 






—Copper i 

—Pyrites ^ —Flux j —Slag , ^^-'“ 

Furnace ^ ^—Reverberating furnace ; — 

Self-reduction i —Blow pipe. , 

• 

«rt^f^i ^ii 

t3[5fsr{f^-< 'srsrnwT i <2f^ 

-« 1 c^n wt?r 

Cu ( J 9^—63'67 j 

C?f^T'®1—I 2. 

3i^r5R ^1 

I c^t ^ 

C^ ^’SFI ^^.1 I 

C'^t^ -9 wfaji 9 '®T5(1 9 f^3Sf *nfN 

I «ltfl^f f^*iR ^^1 

I RRtW?Jl 2i9(3i ^t^n fin I 

^Tf, CilRR ^cn ^t^R ^t^ CTf'Q^I I ‘nr^f^^lR’ 

^tc's T^p^mr’ "t^n ^n°N nR nr^TR^otR 

f^^faRR?:^ ^5(1 m "^nR i ^rr m m 

^Uus ^RTRP ^5)1 ‘csitf?^'®’ ^1 ‘cnR1’ I nR ^ 

'®R ^1 ^R1 'il^'N R5F «(t^n ^(R C?9Trl ^ 
RTf^ I « 

(25[t^%^ ( Natural ores ) % t? nf^ nf^TlI 

^nR Rlnw ^m\ TRI ^5if?(^R ^ 
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‘t^c^ '6 >rf|Rf^?hr C3i\?r 

f 

<rr^ *tT'e!ii Tf^i I -sf^fTq 'sihst?f t ^’<1 1 

(i) % f^^srr^ (Cuprite) ^ 

—CugQ 

(ii) 5rt®nPt^ % Slit’S^ (Copper glance) CU 2 S <i)^N 

(Copper pyrites)— 

CugS, FegSs ^1 CuFeS 2 

(iii) (Malakitc)—CuCOa, Cu(OH)2, 

(Azurite)— 2 CUCO 3 , Cu(OH )2 

(iv) " ClPt^rfe % (Atacamite)— 

CuCIg, 3 Cu(OH )2 

^ 

^'6^11 I TO I 

( ore ) I 1’®^'$ csfl^ c^ 

^tt'QIII (ilux) >lt^T 

5IC5f T[s\ Tl ( slag ) I 

( roasting ) ^1 

1 . 5^5t^Vf^W 

( Carbon-reduction process ) 

( CugO) ^1 5lJtaTt^st^ 
[CuCOs, Cu(OH) 2 ] wT^lf ^ TO Tt^- 

I 

I 

?t?p5 (roasting) ’tfl'T® 

1 ^ I ^1 fw\h^ ^ ^ 



TO 
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(i) ( Conversion to 
oxide )—[CuCOs, Cu( 0 H) 2 ]->Cu 0 +C 02 t + H20t 

(ii) ( Carbon rccluction ) 

CuO+C-^-CuH-CO T 

2 . 

[ Self-reduction process ) 

5Frt?[^q5 nbe^i 

TO *t^i:5i:^i I 3 % \ >5^ 

sfTO'® ^<11 I 

* 

^ (Difficulties in copper extrac¬ 
tion) s I 

Pr?it^f5»i '« TO^ci^^r '5^16 i >i^i; 

CuiS, Fe^Ss W1 2CuFeS2 CuaS, CuS, FeS 

>iT5i?Fr^'5 f3(f«t«) ' 

C*f^1 cw I «rf^ ^T*lt% (affinity ) 

enw^ C5C?f c^fn l ^T^sTT^'I ( roasting ) fspsf 

>lT^^PTt'S >IT^CS 

( FcgSj -<1 FeS ) ( FeO ) m I 

TOm "^TO »fwrit's (CugS) I 

r%^ ^tTO f<f3(iTil ^»it^ 

1 ^<*{1: 

Cu20-bFeS = Cu2S-fFe0 - 

^tC’35 ^3r 

'5('1*TTf?^ (self-reduction ) 

TOl^t^ C^\n \ TO^JT ^ZH 
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>rr5j^ttc^^ ^5f f^if^ w.-f^wt?i®i 

I ^«n j ' 

2Cu2S4-30g=2Cu20+2S02 
• Cu2S+2Cu20=6Cu + S02t 

3. fsi^ir 

( Principle of self-reduction process ) 

*1"^ I : 

(1) ( Concentration of ores ) 

(2) ( Roasting of ores) 

( Smelting and preparation of matte ) 

(4) ‘5ITT&’ ^g5S-R^?I«l ^1T?J 

( Extraction of copper by self-reduction of copper 

sulphide ) | 

(5) ‘lf^C*ft<fil 

(Refining of impure copper by roasting or electrolytic process.) 

(i) (Concentration ) s 

3%; 

^itfS ^'snf? mz:^ 

^'<11 I «1Ttsi 

^ WC'?!?! >\Z^ 

fsifasf^ ^lsf?I^I1 

3IWT mu n\ 

3|rfiJ t^rfflf CW<?[-'^«T f^astcef?! ’iCf I 

< 

f;<(i i^z'^ ^f^iiil I 

m 35 % ^<Tr?i i c^n-m\^ 

^Sii^ *1^%^ m vz ’ttft‘'^^*l I 





^’Tni Tl 
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(ii) ( Roasting^) : ntfHf ’t#F® 

C reverberatory) sfl C^U «{*f^ ’1^?;-^ 
< flat-furnace ) ‘^iTl ^ I «{taTTI 

f^^-2it^ >rf^5Frtc^ 

^1 ^'*n: 

2CuFeS 2 -I- 4 O 2 = Cu gS -b 2FeO + SSOgt 
4CuFcS 2 +902 = 2Cu2S+2Fe20g “bbSOgt 


*rr^[T5r (CugS) ^^T<i 

C^C’t ( CuOg ) ^ >IC5r 

rtr^^itir ^*iTii ‘hU 1 m ]: 

Cu20+FeS = Cu2S + Fe0 

(iii) f^l ( Smelting) I 


'srr^Ric^^ >ic^ 

(C) v4i^^ ^cj ^ 

(SiOg) 

^6&^rcn ^vi I 

(SiOg) JfxC^tC’T 

FeO+SiOa ( Tf^) 

= FeSi 03 ( ) 

2 Fe 203 + 4Si02 = 4FeSi03 

+ O 2 . 

^ I ^5TT^ »Tf?P'5 fifnf^'® 

fnc?r?f 

matte or coarse metal) I 



irf^ f^f3|51ltTl''<P’^t< 
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I 

(flux) «iiTn 'srhl^IsT ^1 

syjt’f ( slag ) I 

^ I v£i?i*f '2ffeTir 

< * 

^srffif^ f?P^2ft^ irtf^^ ^ ( fine or 

white metal) <11^*1^ I ^C^fl «rm 55 % 

«ltc^ 1 

f=T7f3^ST f^1 ( smelting ) 3!"Pt5r ^ ’ll 

( reverberatory furnace ) ^flip's, ’ll ’H’^ ’ptt^ (71 ( blast furnace ) I 

’f^ll’I'S f’rJfSiJT 'Qni^i'l ( Welsh process ) vS’I^ sfl Rf^Jf 

{ Manhes process ) RfCSf I >a?h“^ f’ir3J^R ^’it’T^ 5^^ 5f^ 

( hearth ) ^t’l'Sftf^'5 f’mf®!® ^’Tl 

^RTC^i i 'st 3irffe >i!it>if’i ’?^:-r’!«rt<ic'r< f’rf^isrf’T 

gift ’ll ?tc< T>rf^ i 

(iv) fisirl ( Self-reduction) 2 

>lT51^Ft^^ ( CugS) '<^1 ^:- 

I ^'sri 

(reducing-agcnt) 

^(Tsl I ?Tf^T 

I f^f^1 v(c^ : 

aCugS ( ) + 302 = 2Cu204-2S02f 

< 

C^gS ()-l-2Cu20==6Cu-f-S02 f 

rjifsisTf^ a »lT5T?Pt^ ^ WTsr ^1 ^Tl. 

T^’ld p /st^l f^i ^T5ftr?r 
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^ <1C?I 

f5^ I ^51® (blister-copper) 

^®n ^ I 



faF5i1 ^1 ^'-^r ^fi ?1 »?:t:'<f vsn? 

isiwn ^jTitTr Tf^-£fTr? FpTft5ji I fT'f^ "^iil 

T5f f^f>isit^ (Bessimer converter ) j <a'^l5 

\ <st 3rt»rK3{ ^^«sf^r¥ 
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{Btsrfpri fitiprr^ gsftij i j ^i- 

"ITT® SI'S®! I 

(v) ’Hflc»ftsj»f ( Refining or purification ) I 

' 'Sin 2 3 % C^T?i1, »[T5i?pt?I 'Q 5151 ^5P 

>ft5|T?I C»lTil1, m'd ?iJTf5?lT5l'« «*(TC^ I 
(^) (Roasting); 

5f)C^ l>Tf^^1 5ic«(j <iT^n«l?T^ 51<?1TCS11 I -2(tan 

fi\^ m \ 

Jfcsr W f^ifasj^ ^1 c5|T^i r<f^i 

«Tr>i?n -Qf^ I 

^ ’*ff^5rrc*i ^*tT^ «iT^ i 5ic«fi 

cf?( I ^T^, c*r® *itf!3{ 
-^PTC^?! Jf'« (Poles ot green wood) ^ITMi 
ofm 'ii^N c*it ti (C) 



^^*S( I ^l¥l-^Ti 

®N , ' 

^CW'Riff® 5'RWf^'^ ^rl>r (reducing gas) 
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F 

ifit , 

I f^f^t?[ c*tc^ 95’5% 

' • 

^t'8?i m I 

(<0 (Electrolytic Process): 

’lf?I'S^ ■sf'fBf m^ I ai?F«f 

^?il 9K I 'srrTcsFt^ ?« >iT^c^p^ 

^![ <J;i?lT?f ^irc^tT^ WC'S [ 

c5Tr^i ^nt?! rin c>it^i, ^ 

?iTtf&j{pf 2f^c«r?r I ^*11^ 1i'5i'!s-fnc^ 

?? I vflt 99‘99 % f^'S'iFi I 

4. f5=f^ ( Wet Process ) 

^%fkus fn?it^fB*f «j«fw '« #?i 

c^fsiTi ?it«f) ^ I 'Q ^iif?ii? 

^ srtf?^ 3f«l%F '« 

^ir I ^['n : 

CuS+202 = CuS04 

2FeS2+7O2+2H2O = 2 FcS04 + H2SO4 

* 

[ c’SFcaj c^p^Pi 5iT5i?:^^ j??*! 

jrf^r.Tp& ■<F?fl I 

'Q 'aFt^rasf SfC^ ^%1 

C$rf^ SFTT'I ^T?[il^ (scrape iron) C^t^^ll Cif«^1 ^ I 
;??FC*f^i '5r«f:f^^ ^ i ^**11; 

CuS 04 +Fe = Cu 4 '+FeS 04 
C^Ti? C^nar 5i^«| ( NaCl)'« C??FT>1 ai^‘1 

utf^i^l ai^ai Tf^j; =ff^Tn CSFT?1T^^ 

« 

(CuClg) I ciFtiit^^ ^sTc^l 

opf^Ti «rf^ ^«f;f>F^ ^?il ^1 mi 

3CuCl2+2Fe = 3Cu 4- 4'2FeCl3 
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Hi ( Physical properties ) : (i) sTf^l 

I (ii) 

^ ^T?i ^^?r, ws <Tr'Qiil "^iHr 

'Q «PTT?1%5I I 'Q ’IT^ ^'®ft ^ I 

(iii) mv?{ ^5T*t 'Q f^'is *rr^ i 

(iv) W 8-85 1083”C, ’^‘K^ 2310'’C ; 

^1 ^ TT^ I (v) l^^f, 

^Q «rr^^ «it^“»f'N^^ ^irsi i 

Hi ( Chemical properties ) I (i) fed 

< Action of air ) *. '« 

<\^ c^U f^fei I ^dt?r ^1 

f^?[r?pi:^ ^ c*\A 

[CUSO4, SCuiOHig] ^ I 

C’q'tc’T^ hVaH^ [CuCIg. 3Cu(OH)2] 1 
c*[a dfrc?! m^A c^ 

h\aH\ fe I 

■ ^(ii) C^tfe ^ fed ( Action of chlorine 

and sulphur vapour ) s Cjptfild dTtd '« 

>rrei^d:^?i ^c«d ^As cwPni^^ ^ 

^ I ^<*11: 

Cu + Cl2 = CuCl2 i 2 Cu+S = Cu 2S 
Lliii') ^C®ra fed (Action of water): '^^UAA 

®fC^^ c^td ^Af^A^ d1 I HZW m 

f<fel ^A I : Cu + HgO = CuO+Hg 

; Ijv) fed ( Action of acid ) : ^dt?r ^f%V 

C5C1I 'srrtf^c^ir 

s\:^ ^dT?! ^ddr^d 1 

^Ttfe 'Q Wtfk^ ^^tAA 

dtc^r dl 1 ^dTc^r?! ah ^ 
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CU+2H2SO4 —CUSO4 + 2H2O + SO2 t 

?[?(I w : ■ 

5 CU + 4 H 2 SO 4 = Cu2S4-3CuS04,+4H20 

^1 ’IW Jfcsr 

^5f^ ?K I >('«f1: 

3CU + 8HNO, ( ) = 3Cu(N03^2 + 4H20+2N0 t 
Cii+4HN0„ ( )- CuiNOjOa + SHaO f2Nb2 t 

[ RfSRTl ] 

*jt^=sr ^1^1 «ffOTt«l5? ( Displacement ot copper 
bv other metals >: ^f%V^T>rr^rfil^ 

^ ^?ii m 

’tre^ %i i 

Zn+CuS04 =Cu J,4-ZnS04 
Fe + CuS04 =Cu |+FeS04 
2AH-3CUSO4 =3Cu i+Ala(S04)a 

^nrcii?! c^Twiwi ^ I c»i«rar ^ 

^c?i I ^<in: 

(i) s CugO 

'5(^r^—CuO 

(ii) f%^2lT*T Cu(OH) 

Cu(OH)2 

(iii) ^rt^pirte.S ^mi f^^siPl CugS ^ 

^TC 5!1 f^^fef^ 

(iv) c^t^ 2 >TTtn r^^srm -CugCil 

C^f^tt^CuCl2\2f|^!0 
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(v) * 

(vi) srfeSfe; 


(vii) 


CUgS 

wr^r-wr^*! 

i 

CU 2 O + 
() 
t 

T 

t 


5 rr 5 Tt?pfe CUSO4, 5H2O 

^51 ^ 

—Cu(N03)2, 3 H 2 O 

—CuCOs, Cu(OH)2 

C^‘?f 

(i) f^%(2ft3T ( Cuprous Compound ) 

!->2HC1->H20+CU 2 CI 2 + [2NaOH] 
C^^lt^-(^T’T) 
->2Cu2(OH)2+2NaCl 

j->H2S04.-^Cu4-H20+CuS04 () 

+ [H2S]-^Cu2S 


->H2S04~^CuS04 +[ 2 Na 2 C 03 ] +H 2 O 

->CuC 03 . Cu(OH)2 

CuCOs, Cu(OH) 2 TI Cu-^rtcsT^ 

2CUCO3, Cu(OH) 2 + CO2 +2Na2S04 

Ti 

(ii) ( Cupric Compound ) 

->2HCl-»H20+CuCl2->[2Na0H] 

^Cu(OH)2+2NaCl 

|->H 2 S 04 -^H 20 + CuS 04 

+ [H 2 S]-»CuS+H 2 S 04 

|->2HN03,->H20+Cu(N03)2->(^M) 

-^Cu0H-N02 


CuS 
I 

CuO 
t' 

CuO, Cu(OH )3 
^1 

2 CuC 03 ,.Cu( 0 H )3 
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2 ( Copper Sulphate or Blue vetriol ) 

2f«rrsT c’q't^t I 

I ) ^■nsi'n:?^ c»fc»f 

siTrsf I 

^**fTO ^1 ^^TTf? C?l\Tf 

>lT^f^^f^5!F ^TTf*ICW5[ »IC^ f?[fi?FTl1 

^rsri wi; 


CUCO3+H2SO4 =CuS 04+C02+H20 
CuO + H 2SO4 = CUSO4 + H2O 
Cu(OH)2.+ H2SO4 = CuSb4 + 2H3O 


^jtf>i^ utsn 


^’T fTR ®r^<lt\C^ CW^m I ’lx"»lc4 

•®ijtf^ ^t3iT?[ ^15 f^tal ^^T^iiil >fTqc*p^ I m'i : 


2C u + 2HoSQ. + Og = 2CuSO^ + 2HoO ^ 

(ii) s^jn- 

Vila's mi, 

jfT^ipT^®!:^ bsit "^^1 ^\ 

Cu+S = CuS i CuS+ 202 =CuS 04 

(ii) (2CuFeS2) 

'srf^r^isi 'ii^' ^*11^ »rt5i^Tt^c^ 

m-\ ^?f 1 ^<«n : 

CuFeS 2 ^CuS 04 + FeO + SO 2 

f^faRt^ wc9i^ ^Ric@i '9^ ^’ttij »rr»ic^p^ 

vi)^^ ’>rfr«F I 

III —17 
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(Sulphate crystal): 

>rr5|C5p^ ^?il ^ c^sT wc^i 

(CUS64, SHgO) '^^1 ^ I 

’ITS ^C«fJ 5-RJ «f51 lOO^C 

^arr’1t^c^ 1 : 

CUSO4 , 5H20^CuS04, H 3O + 4H2O 
250'’C ^T*{T*si:^ ^Itn 

nf^*t^.^^ I ^(‘^n: 

CUSO4, H20 —^CuS 04 + H20 
’T’N’^C’f 'siTf*!^ C>lt 

»lTTl ^Slil'ni m ^rsi I vn^'otw 

C^tsi ’lJftC<iiI ’tfT’sfl ^1 Ttlf I 750°C 

(CuO) ^ I 

=43^^t-g s 

^ttf^N, ^rt^Tfr ^^itc*! ^^1 

^ I ^c*f ^f^'Q t^i ^j^irf^ 1 

. ‘*lft^ ( Expts ) S (i) Ji^f5 C’lt^C^lfilJl *1Ttai ^*tNl 

4 

^ ^'Q vii<l*s ^Jtf^\5 Ff%1 

I *ff3lf5 ^^31 I 

^5^^ I vil^ ^ 

(CUSO4, 5H2O) I 

c^t®fi^l ^ m^u ^«?11 ’fc^e ^^^itai ^rfsic^pfe 

f^fe'2ft>I »lT5IC^ ^t?f 5f1 I vil^ C^5t 

*rf5ic^^ nf5l%'® I 

(ii) vii^f5 ^ <t^^1-5?C3l m J< ai'S 

Vila’s WR ^rc’i^ ^f^!ii ^tm ^f^«r® m 1 

nlWiRp ^'Sl Sirifj ^’^<F C^tfel m CJf9\\ »it?i 

*rt^^5T^w?rm 5^91 «rhf*r 1 
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(iii) ^ Sf^*! sj'© >rc«(T 

*1t^ I ^r^iJ *I?l ^f\5C? I 

(iv) vS^fB 9|'6 ^ic*(T 

c>rr®i irf«i i i 

nc^ Tftc^ I : Cu(OH )2 

(v) vii^fB nfh'i-5RC9i ^'q ^st^stii ^icijf 

^itc^rf^tsf (NH 4 OH) fii*rH, ^if!c>sisn ’itiJ 

j?^«i I ’5t?ii ^^■\w ^tir 1 

i 

( Test or Identification ): (i) c»rff%^3( 

^ulf c^u c^\n f^’nT^in '®i5pt?if^C'{3^ ’tt'^ ^ic^it 

^Tf^1 ^5^c*Ti^ f)c^^ 

^T5lT^ (CuaO) 

nus I vil^ 51T5T C^T^ Wtfm C^f^lC^l 

iTTtctTCSfil »Ht^ ’tit*! I 

(ii) ■«fnf^^-t^^ ?nTfB?iT^ 

c^-c^u c^i^’t ^i!c*R f^i 

I 

(iii) ^^t?l J?^W ^JTC>lTfinrf5| f^rt%5| 

>rrf I ^VS I 'sriTC^lTf^^T^I STfetC®! 

’'Tf^ ^ I 

(vi) *iT5!C*F?:^ mz^ »rrff!f^c^cB:!5 ^t^c^csr ’tit^i ^®|S(1 

^f^Z^ ^Ti:5|t *lT5!*Ft^^ (CuS) '«I«!:i7>!'*1 ^'S I ^tfic^n 

« 

^*r I 

1. c^TifJ^I 1, 2 i wu ‘'Sff*!’ '<3 'ft^li'n 

^ c^n I 5!tTOpfe 'S 

CUSO 4 , Cu(N03)3 

«RFf^c^ f^3st ’IT'e^l ^5 

CugS, Fe 2 S 3 ; CugS, CuS, FeS 
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3. (basic) ; ! 

CuCOs, Cu(OH)2 

4. ^F’lt^r m] I 

5. ^ ’Tn"^4 

'« C?FT^Tt^ "^Cil I 

6. C?Ft^t^^, '6 ^l<( I 

’?rfB45 i ^*11i?i?f 

m\ I 

7. c^9f ^Ttc>iTfjTTiT?[ w ^f&5i CTq\?t \ t(<?(1 ; 

CuSb^, 6NH3 ; CUSO4, 2NH3 ; CuCla, 6NH3 i 
CuClg, 2NH3 j CuClg, 4NH3 s CuCla, IONH3 I 

8. fw.^ Tf^ll 

9. "^ntm ■^■•^ «rf^-5T“s^^ ^1 I 

( Uses of copper ) ; ci^fi^^tt^ 

c^f^c^TW^ 'sT?!, ^T'-si ^ '®(^?r i 

4ff^ -siR 1,400,000 W 

1,000,Q00 feiT I ^ 

fnc^ ^t^jftcsd, csit^ 's m, 

'« ^t-31 f^^c«i 'ii^* f^l%^ ^<i,’tr*n:^f 

I Tr*is(nii^c*t ^R^'$ ^tw\ ^T^l 

• \ 

^?ii <2fciitw?r I ’ttcTr ^T^?i 

snoil ’ITC^ I 

' ^^.nrwsT ^ '6ra*tt^ 

1. Cu : Zn ;: 70 : 30 ?T*IJT*t3i yg ^f% 

2. C3t^ Cu : Sn I; 90 :10 ?T»R*t3S"« 

3. Cu : Zn : Ni:: 50; 30 : 20 ^8 SRFfni 

4. vgrrrsjfTif^^t^ Cu ; A1 : j 90 :10 Tf^^T, C3R, 

cAt» 

.C4®f csf^M Cu ; Sn : : 80 ; 20 «nff^ 

il - 
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1. c’i\c»f=!f srm i t^t-trsr 'Sf'rf’f ^f^»ri 

f^ 7 fwrn ^ntil ’ll?! ^*f5d 1 

2. C«W 'S *1^ 51^!:^ Tl?1 e?'m CPl«l I '<iF^R5i5I 655Tt5 fT^- 

srtJi T? I 

8. f^Tf? Jir!TC^ f'flf ‘i 

4. >i5W ^1 TtK ^ 1 

5. (i) Iwrn f^^'2ft»i'« «•^'ir-s 

JlfSirJf^ ? (ii) f-Tsf:^ f?^'4' « 

? (iii) f^^fitt>I 

e 'iR 7 513^1^*1*1 *1? Wsnn cwVf'e i 


Questions to be discussed 

1. What are the principal ores of coppor ? How la copper extracted 
from its sulphide ore ? State the principle of its extraction. What are its uses 7 

2. What do you understand by self-reduction process ? Ilow this process 
IS used in extracting copper from copper glance ? State the principle only. 

8. How can copper sulphate be prepared commercially ? What happens 
when copper sulphate is heated ? What are the important alloys of copper ? 
What happens when an iron knife is dipped into a solution of copper 
sulphate ? 

4. What are the valanoioa of copper ? Write the formula of oxide, 
hydroxide, carbonate, nitrate and sulphate of copper 7 How would you 
prepare these compounds from a natural ore. (live reactions only. What 
happens when caustic soda solution is added to copper sulphate solution ? 

5. What is blue vetriol ? Give outline of its method of preparation* and 
uses. Describe an experiment to prove that blue vetriol contains copper 7 

6. Starting with malakite how would you prepare copper sulphate, 
cupric oxide, cupric hydroxide and cupric sulphate ? How would you pre¬ 
pare copper sulphate from copper glance. 

7. What happens when : 

(i) an alluminium foil is dipped into GuSO^ sol. (ii) heated copper 
foil is treated with chlorine (lii) boiling sulphpr is thrown over a copper foil 
iv) nitric acid dropped over copper foil (v) silver foil is dipped into copper 
sulphate solution and ^vi) ammonia is added to copper sulphate ‘solution ? 
Give equations where necessary. 

8. How would you purify copper ? How would you use cojiper plate as 
utensils ? What is copper plating ? How is copper used y 

9. What is the mam difficulty in extracting copper from copper glance ? 

How this difficulty is removed y What are coarse metal and fine metal ? 
Give three examples of the alloys of copper. * 

10. Give in outlines the chemistry of the extraction of copper pyrites. 
What are the uses of copper 7 How would you identify copper ? Give two 
tests only. 



?iy; 




Philosopher’s wool; —White Zinc j — 

Galvanisation j CSTtst"—Prolong j —Spelters j ^*1111- 

—Copper couple. 

w^trsrnsr ’n «rr? 

' ' I 

f^—Zn i 65’4 ^ c^t'Sfj^'l—2. 

S ^9 'srrftW<?i Tl ?5r.<i «ff^- 

f^5T I c^it^ 

crr^i ’ic^ sii i « 

c^n IcTitciirc’^ i c»t 

CJf'Q^fl 0JI’ JTTCSf I 1721 

TWs^ 

fSii’ ‘(%’n^’ qtw 

iFC^l^ I wi ^itC5l I 

vj0Jl^fo*<P ( Natural ores ) 

(i) (Zincite) ^it^i fWfK^—ZnO 

\ 

(Franklinite) ZnO, FegO,, 
(i) S (Calamine)—ZnCOs 

(iii) S CS'Q (Zinc blende)—ZnS 
« 

(iv) Prftu^t o (Willemite)—2ZnO, Si02 

«2fCJf"t, ’ftST?!, ^ ^ *tf^5lT:«l 

fws^. cs^ m I 



^rl 


263 


( Zinc extraction by Carbon-reduction process ) 

( 

^ 5!t5itFr^ (ZnS) 

(^) «(«R'3 csr^ (ZnS) ^?r »ii*nc*f 

(roasting) (ZnO) I : 

2ZnS + 30a = 2ZnO + 2 SO 2 f 

*rf^ 5F?i1 ^ I ^<*(1: 

ZnO-hC = Zn + CO't 

(i) 'Crt^fl^ ^ e Grinding and washing 

of ores): csT'Q ^-31 ^ cimm 

f3|3sn:«l ^ITI> ^?J1 3j?(511 ^ I 

(ii) ’®t^-'3ft?[<| (Roasting and calcination ) i r|tl> 

«rf^r?I^ «RICSl?[ -^US I 

'srr^i'i '®t*t 

(ZnS) mf?® (ZnSO^) c^^c’t 

^1 ^ I r^f'^ (ZnO) 

2ZnS -h 30 2 - 2ZnO + 2 SO 2 f 

^<k m) 

vijt c^^fc^e 1 : 

ZnCOg = Zn0 + C02 f 

(iii) (Carbon-reduction) i ^^lt 1%’^ 

^ v£i^ f^3^«| '5(j%jf?1 (fire clay) ^V?n 

355,®ttC3| <I1 ’iTt*! 5?TC^i9 ?tTt>^ ^?I1 
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I f^faRThr <1 ^^t^^ 

I ^«n ; 

ZnO + C = Zn4-COf 

(iv) fir^^^<ai3^s ?1 

>i‘n^ «itc^ ws^fB 

5rr^^ *tT3l 1 f^IC*f^ C<att«^? ( prolong ) I 

f%^c^ cn-fw<^ 

<tf?l®r^ (condenser) ^ICtfT fwi^, f^s^ vile’s 




wtiw f^t?i*i f^?^t«f5r 

m I mf(T w *if^«i 

>Tt^'Q ’TtC^ I Ift^l ^1 

I fw’x^^ ^sn ^ir (;"»f9r^ (spelter) I 

I 

(v) (Purification) S »rc?f 

«(Tt«if^f^Tr^(, « ^3rt^ *rf^ i 

C*n51^'f«rN^ ^T?l (distil) ^^f^lTl 

^sfr ^1 ^?r I 

'2rf?i 900®c; c"nsi^T?i-%^ 

^ fw^sC^ 'It^ vii^*N (ZnSOJ 
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H 2 S 04 -vii^ 5|sf^^i 

fw<^ ^91 -m I 


fsrt^ 2„ol 


+ 


^1^J| (C') 


fir?^ CH'O 
( ZnS ) 


ZnCOj 








f^JtSWI Zn 

~~r- 

*j. 

o t 


O ■< 

o 

oi 

I 

w 

1*> 


CO t 

H 


H 

Zn-?t*^ ♦ 


I 


-- *" " I f- ^ 

fgsi^tc^a ->■ Zn 


C^Vs *(4 (Physical properties)« (i) ^fw"^ *rfif1 I 

(ii) *it«rr?I®t r^l5120°C - 200°C I 

TWsZ^ll <3 I 200“C 

^111 I (iii) f^*Nr.^?l 6*9 ; 

419'’C 900“C ^(iv) '« 

'« *rcwf5^ I 

*14 ( Chemical properties ) ; (i) fsp^ll 

( Action of air ); ^11, 

I fsfs^ 

»rfn fif*N^ I 

ciff^ ^t?i ^ I 

Wt»ff2|C^?| ^ ( Philosopher’s wool) 2|1 ^\^^ 
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( white zinc ) ?sTl ^ I 

'5rt^?i«i (film) cv^^ I fw firvC^ 

f^ffel ^ tell 

(iii) ^fC^Rl f3p?rl ( Action of water ) : 

fen I fe-^ wi '« 

5fC«T?i ^c^TcsR '« 

“iiU I m s 

Zn+H 20 = Zn 0 + H 2 

(iii) Wtf^rosir fapin (Action of acid): 

«ntf>n:^ i ^ ^rffyic^ f^fernr a- 

vn^ 'arf^?i«i ?i^ ^c?i i 

» 

>fC3f Mw\ f^fel I 5!^ 

^1 f?fett^ 

^ I ^«n : 

Zn + H 2 SO 4 = ZnS 04 +Hg t} Zn + 2HC1 = ZnClg + Hg f 

^ ^Jtfe 'Q f^felt^ >lt5|^ ^Tt- 

Zn + 2 H 2 Sa 4 = ZnS 04 +2H ,0 f SOg f 

I '^I’d: 

4 Zn+ 10 HNO 3 ( si’g;) = 4 Zn(N 03 ) 2 + 3 H 20 +NH 4 N 08 
» 'srrwf^tsf 

4 Zn 4 - 10 HNO 3 {f^m ’^) = 4 Zn(N 03)2 + 5 H 20 +N 20 

sn^lm 'SRprt^ 

3Zn+8HN03 ) = 3Zn(N03)2+4H20+N0 

!rr^S^ 'sr^^ 

Zn+4HN03 ( W ) = ZiHNOs)a+2HaO+^Oj 

sffWcwsr 





267 


(iv) fen (Action of alkali) : 

■at 'sritf^rs 'Q ^'sft 

?FC?i I ’?’n: 

Zn+2HCl = ZnCl3 + H2t 
Zn4■2NaOH = H2'^ 4-Na2Zn02 ( ) 

(v) Ift^ 'Sjfen^ ( Replacement by metal ): 

’?t5{ '« ^’Itl 

c^^’t *11^ I ^**(1: 

Zn + CuSO^ “Cu'I'+ZnSO^ 

Zn + 2AgN03 =“2Agl,+Zn(N03)o 

Zn + Pb(N03)2 -Pb >l.+Zn(N03)2 

1 %c^?[ f^fei 

?rf^?rl 1%*N^ ^ I 

2. '6 CuSO^. 

AgNOg, Pb(N03)2 t^Ttf^ ^^*1 Cu, Ag '« Pb 

3. '®rTTs^f5lfi^^tC3l^ gjTH 

4. CSTf^t^ *11^31 ^ I 

5. firsts m) i 

6. fw?.C^< 900°C ; ^tt 

Thll 

( Uses of Zinc ): ^tv§tvsf^ 

^^^t?5T va^'N f^Rl CTf^ 'Q m 55It^ 

( dry cell ) m ^ I 

%»I1 '«c?9i cs^n 5itwi Tw<^ '« 

Mm «nic5(?r ww «^^rf5^^5 ?i 
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^UMc^t^'srs cnv^ ^ps i 

^1 Cu : Sn '5r?^’tf'® 

C^51C^&T’?I Cu; Sn 

Cu ; Zn : Ni 

, ,' ?n ( Galvanisation ) i C^lT^I 

^ff<I5t>5J^ C®fT^T^ ^1 cwm ^^1 

^3^^ c^iti^l ^I’fi ^^11 TT^r I 

1^’sZ^^ 3IWJ C5it5r«i ^ nt^ ^^¥1 c5!i^T?i <2{c^n 

c(f^Q!it?i 'SffeTc^ ^^1 ^tjt@rc^®5rt^c^»t5i i 

fWs^ 

C<^HTt<l ff^1 I 

'2tf^ 1,000,000 ^ I 

W1-C51<1C^^ 1 ^tt®f TT^TC^J ‘fBsj’ mm 

c^ ’1?t< 1^ ’ifiifs^ irsi*«fC5i*^ c^f'Q^I I 

. ,' f&5» 52JCe»r»|ir { Tin Plating ) S f5c^?[ ?(C*(J C^^t?T 

» 

4r'3 '2[csi*t'Q ofm\ i 

«T5it^ ’^t^i cif^^i i 

vut 'sm^ fScsf cs\t^n ^ ^U5 tV 

Tui^yTs ^t3i I ^1 >rW3r nf^^T«l fBs? 

mwm ^ i w^ cs^^lii 'S ifesi (Sjc^f^ *i^f^ 

^ '« C'SI'CII ^?il ^ I 

(i) 'srtff^^ f^“s^ mw\ fk^s^- 

ZnO i CVS Tf^l Sltc^f I 

(ii) 2 >rrin fWs^ Zn(OH )2 

(iii) C?FtiRl^ 2 C>rPr^ (hydrated)'« f^ir^ (dehydrated)— 
f^*s^ CFf^ft^—ZnClg, HgO i ZnCla—CIFTTf^^ 
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(iv) S (white vetriol) ^ 1 %n^ *rt^C^ 

—ZnS 04 , 7 H 2 O ; >rf5i?pT^^C3F 

(ZnCOs) 

(v) srfelfes Zn(N 03)2 

(vi) I ^1 5pn'«1t5|tt^—ZnCOa 





2HC1->C02 + H2O + ZnClo 

Zn-CFf?IT^® 


+ [2NaOH]->Zn(OH)2 -f-2NaCl 


ZnC 03 + 


^H2S04-^C02 + H20+ZnS04 

Zn->^T^C^^■^ 

+ [2NaOH]^Zn(OH)2 +Na2S04 
— 2 HN 03 -»C 02 + H20+Zn(N03)2 


+ [2Na0H]->Z.i(0H)2 + 2NaN03 

() 

ZnCOs 

^T5rf5rf^^( 


^ —2IJCl-^ZnCl2 + H 2 O 


i 

ZnS^f^^f^ Wf^‘|^Zn04' 
( C3f« ) 

O 2 i 

(^n«rni«() 

ZnS 04 

Zn-^mu^^ 


Zn-(mit^ 

'—H 2 SO 4 ->ZnS 04 + HgO 
Zn-STT^C^^ 

—2HN03-»Zn(N03)2tH20 

Zn-srf^ct^ 

;—2Na0H-^Na2Zn02 +H 2 O 
Na-f^sC^ 
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( Test or Identification ): (i) 

’f^?! ^1fm^ to? «rft^ ( reducing 

flame ) «RfT? <1T'e?1 ^ I 

c?%^ »rr?i i ^iiig 

ctn^1 cwfm\ ( oxidising 

flame ) ^TTfrl >1^®F ?C*i I 

(ii) 5i<jc*f?j c^^c^^ m^ZTi ^ *^f?^rrc«l ^lTWff^?T3l 

(NH4OH) ?1 C>rffefPT (NaOH) Ffto 

>mf 1 ^ I NH4OH ?1 NaOH Utf^csi 

^?1 >rf? I 

ZnSO^+2NaOH = Zn(OH) 2 i + NagSO^ 
Zn(OH)a + 2NaOH =- Na2[Zn02] + 2 H 2 O 

l^iii) f«fN?P ’^r.9p [(NH4)2S] 

m»n 'sfjcc’sp^ nc? i ’^k? 

(HCl) 1 ??% I >lt?1 f^-N^ >imTt'® (ZnS) l 

ZnS 04 + H2S-ZnS4'+H2S04 

ZnSO* + (NH4)2S = ZnS|+(NH4)2S04 


1 . jmi ^•fki ^ I 

2 . tw^rsR ^»ifi f^ ? ^t«^t3{t^!T ffw?r^5 c?\n 

’fJsT ■WJ\ *fl^1& F[f C^'^tt'S I 

8. fV «fr^TB?r^T ^ 

Pf a^*R w’fi ’iT^i «rr?r 1 
4 . c5i«(: 

(i) ^«rt^ 5 (ii) WH^ i (iii) «« 

mfm « (iv) srf^fl^ '■rrtft® « : (v) fw?^- 

«c>rtFi 5 (vi) tw?T's >Tmn^ 1 
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Questions to be disscused 

1. What are the important ores of Zinc ? How would you extract Zinc 

from Zinc blende ? Name three important alloy of Zinc. How 
would you identify Zinc ? . , 

2. What happens when—(i) Zinc is heated in air ; (n) Zinc kept m 
moisture, (iii) Zinc treated with pure sulphuric acid, (iv) Zinc 
treated with NaOH ; (v) pure and then commercial Zinc treated with 
concentrated H^SO^ separately , (vi) Zinc rod dipped into lead 
nitrate solution and (vii) Zinc carbonate strongly heated. 

Explain these reaction and give equations. 

S. Write notes -on—(i) White zinc : (ii) Brass ; (iii) Galvanisation by 
zinc ; (iv) Tin plating. What are the important alloys of ^ino. How 
would you identify zinc by dry process. 

2. What are the uses of zinc ? How would you prepare zinc sulphate 
and zinc nitrate from zinc blende ? What are the action of air, 
water, and alkali and chloride on ipetallic zinc ? 





^'0 


^ l «lt?lf^ Thermit 

process j ^1 '^(TT^Itsf—Alum j ^"^11—Emperical 

formula. 

'snt^f^tsr ‘rt 'S *mf5r^ 

'snt^fjrfirfiTsr orrijt^^ « ^#5 *rfi3R:si? 1 

'»rr^f<4' '«rjt^f^f%?if3i Gj\5f Tt^csrii ss^x 'spJ^W^Pi t^Hli 

4 

I 

1%^—A1; 'e^^—29 i ctT^^I—3 

S »15i^ 7 

^t?I1 I 41% ; C^lt^ 

‘lfii5iT«l W1 *1!:'?^ 

^Tii ^ 1827 Ir'gtc^ I 

( Wohler ) ^iT^f^f^^lTsi I 'sfJtsipirsilfTW 

if^R ^w\^^ ^it^itsf '6 Aten'S 

'sftsfi I 

I ^<*(1; 

A1C13+3K = A1+3KC1 
vil^n 5( h®Tl^ 

c^t^ '®?P^ I 

1886 Uto ^ (Hall) 

CTO < 1^1 W'S ^tf^f® ^Tf I im <1’?1 

'sitf^TC^^I *R^?f '51^*1 TO5? I ^ ^T»r ^?Pt^ nf^3!l^ ^f^!l1- 
vii^ffsr Ffc*r ^fro ^ ^uu, 

“TO, ^rf^i 'sirf^ipif^TO >1^51 mfk\” TO 3 P 1 TO 

(AlaOg) mi 'Sf^-'SITO Ffsit^ ^51 
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I 3jt>r cfin cfe?n 

(Heroult) iitC>r 's^jfejlTifsf^ 

^51511 ctciiTif 

^<^<TrT 5 r ^1 Vi I ^ 5 » ^ ctc^l c^i^t 

^*1tlf 5pf^C^ <^T«51 \ 

»rf«ff?I‘l «f«rR 'siTTJjfsirJI^T^l I 

'«f®T^ I 

(2tt^f%5^ ( Natural ores ) I 5(t^TK<t 

nT«^i ^n I mu : 

(i) 

ij5i*s AJ 2 O 3 

(ii) 2 (Bauxite)—AI 2 O 3 , 2 H 2 O 

f^<15lTtfe (Gibbsite)—A] 203 , 3 H 20 
^niTt"^T^ (Diasporc)—AlvOa.HgO 

( China clay ), C^P'Qs^*^^ 
(Keolin)'« W"^TiJ (Felsper) 

'6 fjjpl- 

(Si) R'i’f I [AI2O3, 2 Si 02 , 
2H2O ; K2O, AI2O3, eSiOaJ 

(Cryolite)—AlFg.SNaF 
( Alunite ) — K2SO4, 
A 1 2(304)3, 4 A 1 ( 0 H )3 


(iii) f^rfirc^^ Z 


(iv) 

(v) 


( Extraction of Aluminium by Electrolytic process ) 

5 p^ii V fiitf (AI2 03,2H20) 

(FC2O3) '« (SiOa) ’*rrc^ I csit^ 

III —18 
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’*rrc^ c^W«(c^ c?^ or^ 

iffc^i-fsi^-csrnn «rc9i^ *^3^ i ^tt, 

\<?i f^'9^ ^f^Ki 

9i'e¥l «rcnt«R' I *1*^51 \ ; 

1. ^>lt^ 'snt^lpRl (AlgOg) ( prepara¬ 

tion of pure alumina ) I 

2. { Extraction 
of aluminium by electrolysis of alumina ) I 

3. ( Refining of aluminium ) l 

, 1. (2t^ 

( roasted or calcined ) 

^1 ^ I (autoclave) ^ICtfT v£lt 

C^ltwl (NaOH) ^^1 ^,1 f^a!f«l 150°C 

^T*inc^ *tf5 «m( ^rrfn ^?ii i 

f^f^'3 (FC 2 O 3 ) «ifn^ ! 

c*it^ f^r^i i^vi\ ^< 1 % (Titf^’pt^ 

(NaAlOg) I tff^1 nf^ 2 ¥^ 

^ ?ic<iT w®i irrfsjil ftc^ ®i\->rf3it^ 5r^®i ^?n 

^ I ;^^i:*i > 1 ^ «rr^ (AI 2 O 3 , 2 H 2 O) f^faf^ 

I ^C9! cntf^iftsf 

^srrr«lf^ct?l (hydrolysis) 

I f^fap¥t : 

AI 2 O 3 +2NaOH= 2 NaA 102 + HgO 
2 NaA 102 + 3 H 20 ;?i: 2 Al(OH )3 ^ -b2NaOH 

( Rotary-furnace ) 1100''C ^f^1 99'55% 

^5[TtJxf^Ji1 (AI 2 O 3 ) ^^1 ^1 ^«tl; 

2A1(0H)3 = AlgOs () +3HaO 

(SiOs) 7%-il?l ^51I ] 
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[ ^ CT'HSI (Na.OO,) f^»f1^!rt SS5 ^irl 

^ I cJrrfMtsr ^n«j,&rsi^ « CTtf^msi ^#1 5!t 

<TTf^9 'srf^if^ «nr^ I f’lf^’st? JisfJf r^irs f*ffat^ ^?1 i 

^-f'ssisr^^n 'spretn '»tir^ f'^ (TrrfwTitii « 

I ‘fit «t!:^: 

A1,0, +Na,COe =2NaA10, +00, 

^Ps 60"0 t^iij 3irifT 

‘siTt^ifsHi 'Sf^^ ^ I >£it«Tr’i: 

2 NaA 10 ,+ 003 + 8 H ,0 = 2Al(Oll),|+Na,00, 
2Al{0H)a-Al,0«+8H,0] 


2. ^But^firiTt^ 

^5iTf?^f^5rr?i ^ *itc3i i c^rf^ ntirfS^ 

^ '2m^ I 

J| fj « 

^■■- - ■ ■ ^-■’‘ J 11^ 






S' • "Jms^ 


}l,^skm»> 


-, .\\ w 


•^JiTcsiro 


(AljOj) 





+RtI ^ilTJ^cf C?TPfrjI b^5<f‘ Sjic^ S^lJ^gRp/fSI 
’»rrt^f3R’f?r ^M.f%csr?i:‘i 

^ir ^jtc^t^ iscn I 5iwtc^ ^t^?n 
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^T'»n ^ ^t^5T ?\3 I «i)^ 5f ip\Q 

1 feR«l <1t3f ^jl^fa^iTl, C5Pl^*'»ft?r '« 

^’t ^ I Ff5ii?T^ VC9| «T? 950°C 

W5lt3n.-^1^ ^t’l^TSl'hl |^3!|«| I 

'®f%w/<}niT'iC^(?f (dissociation) (SJ«{c^i 
(Al'*’*‘+) '« «lt5l^ (0“) y|t^\5 I 



'« (O 2 ) : 

s AIsOr;?^ 2Al‘^+^+30=^ 

^TK««rrv5 : 2Ar’*‘+ + 6e->2Al4^ 

f^^fap^l'. 30= - 6e->30 [304-30->302 f ] 

^5fTT5irs(sn^ '®t%vf^c5f^cniii 

fec«r5 cm "ST^ f<J?:5R*i «1tC35?I \5^tir 
Tm I «il^ I 

[c*rr^r «rm cmaj ^f^f*!j?r?ri c^ '^'si's^i af?«i 

3Ftnt^^T^^ ’iJcsr? 

A1F,-A1+++ + 8P- 
Al++*+8e->'Al ; 8P--8e->8P 

I 

,3FTt^(Rrtti:^ a cipfR^r ^’s apifiicsm 

fciiRin Rn*iJ^f^irR 1 ; 

2A1,0, + 12F- 4AlP,+80, 
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.9^ 'ifT^ 1 ’rt« 

'®nt^f*i5n Jim vm i ] 

[ 'ar)tmf\5' t'^'^5 ^ffjfrarJT Jicsf f^rfipiri ’sr^irt « 

#jr ■■?r?r!il c^sf i ^*n : 

20+0,-200t j 200 + 0,-2C0,' f 

513^ ’if!j3iT‘i Ncsw’r 'Siirsi^i i^i^- 

^Jt^l '■^Ff^nil ’Ttn >a’T^ 4i^'n 'SRTrir <51^ 

^qfjf-vs t diisvi ’itM 'snfgnsjiTj -^^ii i ] 



+ NaOH -> 


+ 


Al (0H)3 


» 

( NaAlOa’) 


■5^*1 



®IJH!^^1 ( AlzOa ) 


^nSW 


CO* 


CO 


+ 




Oa 


O" 

k4 

(C) 





n 
















Al itX 


3 . »tfe»(t«f«l ( Refining or Purification ) 

^c«fT 5^^^T^® ^8 3151 :^1 ^ni^n 

«rrc^ I ^^^1 f^ssrlt?! ( Hoopes process ) 

^%1 99‘98 % ^3fr I 

'srt^ 'siit^f^fw^rTsK^ -ii^fS c^m 

?s^i ^ I vift *tTci5ir f^c5?? (A) <jftc^ 
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4 


■ 

'«i7t5if^f^?rc5ni m ^jtwtc^ii ^ i ^’if^'s^ 

c>rf%t^, c?l^?fT3( ^6 f 



U^ I ii^ f3(asf mj 9(ti:^ i 

m (B) ; ‘ilt f^sfccfij 

I (C); 

T^m ^5m^f^f»i!iOT m I 

• 'SITt^f^irfWlI >R?f 

^sipif^^t^i ^^^1 ^itc'fit^ (C) ^Ti I c^-nf^^tc«i 

^sfTt^it^l^f^ 5iti:?r?i ^ ^c'® '«nt?if^f5f?rr3( m f^wfR'® ^ 
cf^ ’^f^^iti't ^nts^fsif^^cnsi 'snrwns ^ (A) ^-hw^cn f^fm 
^1 ^ I ^f^%^i;e| ^tlliR, 
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1 

A I B 0 

'snig- 1“^ %t39® ^^- 

fjif^tnra I ^nwfirfsistrsr^ 

A—^ ■sntcsit^ f^f^1; A1 -3e->Al'^'*‘+ ((B—^) 

C—^Z^ ^TTC'^t^ f^fell ; Al+^^+3e^Al () 

Hi ( Physical Properties ) '. (i) 

(ii) '^TTHfiifsf^tV '« I Ffsjt^ ^1 ^tlf 

v5?n ^ ’tf^ I • 500°C 

* vn^*^ mH *rr^ 

I 658°C ^tntvC^ ^ 

^ I 

(iii) %n^®rc5ii sffr ^tn ^ 

I 

(iv) 27 ; tri c^■\^^ ^ ^W?f -smi 

(v) ^?lt?l m ?s?r| I 

( Chemical properties ) ! (i) Rfe^l % 
^TT5]if^fjT?rfc^^ f^'s^ c^tiT f?fei irr^ i 

^rp^f^f^5Tc3(^ Tftc^ ^1^511 I Hi) 

c*r%^ TBl 1 ?55 

'«ITt5lf^f^TlPl ^T® ^^51 m‘ vi)?|f«t 

(AI 2 O 3 ) bjsfr I ^t^*r?i m 

^Tt^iprf^iitsi?:^ a® ^n «fc¥f®fS( i 

(ii) ®fOTl fe?l1 S ^®ST 'Brcsi^ C®tST 
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[ai(oh )3 ?i AI 2 O 3 ] ^rr^^ri *f#i ’ic? 

^9r 'ariT^jf^f^^T^i *tT^i I 

2AI+6H20=2A1(0H)3 4 . ^SHg f 

(iii) ^]tf*!lC^fe^lS ^\y ^1 

'«i^^r5f 'sutcjpffj^ntrsi-^ * 1 ^ 3 ? 

I mi : 

2 A1+6HC1=2 AlCl 3 + 3 H 2 f 

2 AH- 6 H 2 SO 4 = Al 2 (SO 4)3 + 6 H 2 O+ 3 SO 21 

^^7\ ^’IC^ ^Ttr»!C^^ fqtal 

v<i’$ w.^ f»f^ 

(iv) *^tOT fen % ^ 

c^\9t ’I^Sf ^Z^ I : 

2 A1 + 2NaOH+ 2 H 2 O = 2Na AIO 2 + 3 H 2 

Cntf^llt^ ^Tsjf^W^C^ (NaAIOa) «fC«l 

f^csf^R:*r?i ¥c-?i ^r53[f^j^^it3f ^ 1 

^<*11; 

2NaA102+4Hg0 = 2Al(0H)3 4. +3NaOH 

(v) ^ c^tf%^5R5 fen I 'g 

RfetK 1 ^<>n ; 

2A1 + N2 = 2AJN 

c3Ftnics(^ »rc? cirniT^ 


2Al+3a,=2AlCl3 
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( Thermit Process ) 

(a) ( Reducing property ) I 

^fw\ 

c^m ci\^ '5r^^t5 ^f!i*m 

ntc?f I ^ 

^5!^tft ««fT?ir3i^ ?511 ^ I f^fel: 

Fe 203 + 2Al = 2Fc + Al 203 j 3Si02 + 4Al = 2Al203+3Si 

vs^*! f?[5rr?i®i ^R^tsi ^f^yi '2i^ 

cv^ ^c?isf I 

«C5|T^^ f^f^Ritir mn t 

I vfi^ C51t^?! ^t3r1 ^1 ClfFFI 

^NTW1 ^ I C^tf^ll-m 'Q (CrgOs, MnOa) 

’Tcsf f^tai csptfsi^rsf 3}ii3rr^5f <ft^ 

•«T7t ^ft^5f^l^^lfC5[?J ^:5f 

(FegOs) 

fsifst^ I f^3!f«| 

iivi ^?pfB 

(fireclay crucible) I 

’«rfc^ I 'e 

(A1 'Q FegO;,) 

^nc?i ^ 

(KC 1 O 3 ) i 

Tt’tsi 

^ITT5f^5l1>r?rfC^l^ f^^1 I 5(Tt5tCJlf»niTC^^ ( fuse ) 

I 
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C■^, ^1 CWr^ CW'QTI «fc^rwi^ ^‘IC^ 

fjfC<?T C»I^ ^tSfT C^rfC^^C^ f^C’^QS'lf?!'® ^rsl viJ^Cs ^9,T^ 

fjjfel ^CIj I vii| f^f^t!f <ffr^ 2500'’C I >5^ 

^rr^^f^f^flTsi C^T^t^I (FegOa) C^-C^tT^I 

^111 I c^w 

cs\\m c^t^i ^nu \ 

|T>f'^f^^, C351 C>f->|>I^ 

C5?tWl CFf'Q^I I 


^5(Ttg[W^tC5ra ^tsR*! 

'2(1%i:^T«f nTC'<I ii^s ^'SfCSI'Q ^Tt5^f5lf^^t3[ C^T5l « ^PI1 
■sft^ 'il^-^^^inn I *rf^1I '« 

I ^T^?fic^ csir^i •« ^tsrhi '^t^r 

I '2rr?i 300,000 ^it^fiifj^utsi 

^^fr 1^ I t^i mi I 

viJ’R ^Tt^f^f^TIfsi ^t^1 I 

SCSI'S <sf^ »{R?ltC«l I 

«fc?itr.?r?i '^, '« 

f^?t*fci(, ^C5!?i mn m, -€ atk^^ 

^T5TC5f1 oa^t T[mf^ *lTtr^*N 

^?(T?r W9r, c‘t|‘^ f^>itc^i, 4fC![T^c;( 

^TClf ^Tt^f¥^^lt3l I 

/ *rf^ 3 fj<^ ( alloy ) S 

^?lT^f^5( C3TS? I 

5it3( *rf^ 

1. A1! Mg ; 95 : 5 1 ^5it?'«, ^ ^ 

2. Al : Cu: Mg : Mn t ^N»f « 

95 : 4 : 0'5 : 0-5 J C^ltk^^ I 




3. 

c^tss 

4. 


*rt^«i^t^ 
A1 : Cu : 10 : 90 


t"nt^ : A1 : Ni : Co 
50 : 20 : 20 ; 10 
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fPItsitil 51^ i 


(.AI 2 O 3 ) 

2. s ai(OH )3 ; 'srit^if^if^iiirc^i^j 

c^U >ic5? 

>fTJf1 ^^1 ^tu I 

; AICI 3 + 3NaOH = A 1 ( 0 H )3 + 3NaCl 

3. ClFf<lt^^—AICI 3 , 6 H 2 O 

4. Jrt^rc^ s ^rsTC 5 p&— ai 2 (S 04 ) 3 , iSHgO; 

5 . i ai(N 03 ) 3 , 9 H 2 O 

^'®fl ^<11 TTii I ; 

A 1 ( 0 H )3 + 3 HNO 3 = A1(N03)3+ 3 H 2 O 



1. ^t^Rf^Tr5[ An nf^nt«i 1 can^it^c^ 6, 

9 ntnc^ l8fB 1 : 


AICI 3 , 6 H 2 O ; A 1 (N 03 ) 3 , 9 H 2 O } 


Al 2 (S 04 ) 3 , I 8 H 2 O i 


vijn* K 2 SO 4 , Al 2 (S 04 ) 3 , 24 H 2 O 

2A1+6HC1 = 2 AICI3 +3H2 
2 A1+2NaOH+2H2O = 2Na AlOa+SHg 
3. -^sfit^f^f^^rtn fn«t 'Q '5ff&ffi c^\n nks( I v£i^sn ^^15 

A I K2SO4, Al2(S04)3, 24H2O J (NH4)2S04, 
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Al2(S04)3, 24H2O i (AlFg, 3 NaF) 

^ wfBsr oft’t ^ 

<2r^^rff^ ( emperical) KgO, AI2O3. eSiOg ( ) 

^4l^•^ Al 203 , 2 Si 02 , 2 H 20 ( f^^fB ) 1 

'Q ^Ttc^TfsniTsf ?1 ^Btf^nir^i 

vfi^n ^fwi 

; K2S04+Al2(S04)3+24H20 = K2S04,Al2(S0j3,24H90 

4. (hydrolysed) 

I 'srrt^f^f^^tsi 51^1 ?f 'srrtfes? ^’^*1 ^T»f 

I : AICI3 +3HOH ^ A1(0H)3 +3HC1 

AlaCSOJa+dHOH ^ aAKOHls+SHgSO* 

5. (AI2O3) '« AUOH)., ^T^'® 

■^TTT^f^f^Ktc^^ 'sraJT^r I 

c^rf^, c^\?t sff^tf^ 

<irc?i I wi^'Q 1 

7. c^tii c^'t’T iiTt I 


^-m m ^ I 

AI 2 O 3 , 2 H 2 O ,- 2 Na 0 H^ 2 NaA 102 + H 20 


Al203 + -> 

+ 2 H 3 O 


Na-^It5jf^5{& 

-eHCl^SHgO +2 AlCl 3 +[ 6 NaOH]^ 6 NaCl 

^ Al'CSPt^tt^ +2A1(0H)3 

■ -> 

Al-^®^»rf^ 

—3H2S04->3H20 + Al 2 (S 04 )n + [6Na0H] 

Al-^rf^c^^ 

^3Na2S044-2Al(0H)3 
-> Al(OH) „ + [3HNO 3 ]^ Al(NO 3 ) 3 4* 3H 2 O 

Al'srr^ctij 
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53i5ra53|5# 

' 1 . «ijt^fii^rarf5r'5i?fiTi^(Ai203): 

^^tu’ni 5 '-^. ~^^^, cnN^f^ |’®Ttfw 

-sr^Ff^!:^ *tf'QTt ^ I c?sr?iT'Gt^r 'e 'srw c.^ 

nt'Qui TtK ^t^i I ^jt^- 

2000 °c '^-^f^- 

^^c^tcBfST ’TTirrc^T f■< i'5’1nii ^^fr m} i 

.ii?I{^Vf^3( ’tkiT^^ 1 , * 1 t^ 1 , 

^3itft, ^¥f?it?i 'srr^r i 

^?n I 

2M{OH)^^A\z6^ + 3H^O 

'Fm ^TT^ifiif^iitsj ?[ir i 

^56: ^tcn ^1 I ^?f1: 

Al 2 (S 04)3 4-6Na0H = 3Na2S04+2Al(0H)3 .|. ^ 

(?B5 

2A1(0H)3—^AlaOs + SHaO 

'Sf’T 

80°C OTt*N^ AI 2 O 3 / 2 H 2 O 236°C 

^rm^—AI 2 O 3 , H 2 O j 8 oo“c c^ (AI 2 O 3 ) 

^sft ^il1 ^ ^ 5^1 I 

^rrr»ir^ 1 (AI 2 O 3 ) 9ff^^ 

^ ^^1 'S(jTr»Tc^« I '<1 ’rr^i 

f^®rff^'® ^?rl Ttu 5i1 1 ’Sftc^ *rc5r c^tf ^U 

I *(tf^’n-’im i 

2 . (AICI 3 , 6 H 2 O); m ^tc^i- 

csFTf^^ ^n»i ’tTtc’T^ ^(c«fr m ^n^f^l^!!l^ 

'sutijfiffilltt^ CiFmt'5 (AICI 3 ) ^U I vf)^0 

-ra? ^«il i< \ mm' 
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‘ vf)^ sn:»(<T ^^cstcsPtHi^ 

Wtf*l^ ^1 CWtT^^ ’tTt*i Ff^TC5|1 I 

m-\ I lf^^[-5{C51 C?FT^Tt® (AlClg) ^ 

2AH-3Cl2=2AlCl3 ; 2A1+6HC1 = 2A1C13+3H2 



’s^ngfsffa^rsi 

'«rTT?5pfsil ^ (C) f^^'® 

^c«fT ciFtf^sj (cig) cK?itt'5 

(AICI 3 ) ^ I ! 

Al 2O 3+ 3 C+3CI2 = 2 AlCl 3 + 3 CO -l^ 

^tc§rc?f>'Tf?i^ ^5i7t53p[f^iiT>f ^1 tm 

cFT^t^^ c^n ^111 ^t<j^ ^^*1 (;^\r.5f 

( hydrolysis ) I 

( hygroscopic ) 

(AICI3, 6H2O) I fVl >fC 3 f -^ftlf- 

I ; AICI3+3H2O ^ A1(0H)3+3HC1 ; 

cnctT^fTsi-fncw 

m 'SiVs 5p^i I 

3.' ^3tgfi|%m ^tsw^ [AlalSOJa, ISHgO ] ". ^JT^- 
f^%t3{ ^1 '^n ^ 

^zw f^f"s, 'i^f\ 1 
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'SIT^T^ m^I 

v«i^^ ^¥1 ^Tfsjplf^Tl'm 

[Al3(S04)3] ^ I f^feil: 

Al^Os+3H2SO4 - Al2(S04) 3 + 3H2O 

Jicsf '5(TTf*fc^?i 'i^ft 

^'9 I ^ c^^iTf*!^ ^f99\ ^^1 m 1 

m^ f^ct^®ri:^ :5<c«i 

(Alum); mw 

(equi-moiccular) **ff?[5rfc«| 

f^-tTt^l1 ^Ttmai [K: 2 S 04 , Al 2 (S 04 ) 3 , 24 H 2 O] 9\ «ljt51i| 

«Ut5lt31 [(NH- 4 ) 2 S 04 , Al2(S04)3,24H20] 'i^fl m I 

[ ^it^m 2ff. 99ivm ^iTf>i^ ^«fjn 

] I 

'srrf^i^f^l^^iTsi ?f€ '^919 m, 

m ^<lT?I W, CJf'QIlTM ®?5f'il^^ 

sCnc^ ^ ^ I 

'®rJt^f^f^i^t^^*lt’^^^*i(Test or identification); (ij C>iti%!IT^ 
(NagCOa) *TC5f f^-flt^ll C’q-C^T^ 

?1T%1 ^T?l«l f*r^T?l ( oxidising flame ) 

*tT?1 I 

^^9 C^T51 C^%1 

fnm^i ^9n »rftfi ^9m 9n 1 

RfcjR(rf&?l f’ 9^ ^9 1 

(ii) C^-C^T^l ^91^1 ^ 1 ; (NaOH, 

KOH ^ 1 NH 4 OH) fsiiTtc^ AiiOH)^ 

^mT’^n K9 1 ^irc^Tf^^iT^ OTTt^(NH 4 Ci) mzH ^9 jqi, 
t>^ ^r^f9W ’Sfrc^ [ AKOHJa ] ^^^11 919 ^9K NH 4 CI 

• c>i\n [AKOHls] 9,9 I 
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1. fwfc^ 'sriigfiifsnrf^r ?tii i^ ? 

2. '8ni^fsii%iiti?r?i f^ ? 'sritgifaifH^fsf iff’iri «iTtf>n:\sTi 

PIIP*! -2T^"f ? ^JffJIvF 'Q JlfJf 'antgfsirsr^TSf f^^3p?I1 ^feT!I ? 

8. ^i 23 [r 5 (ri^!!t 3 [ 'Q v 

4r. 'BnigfjffJTm '8 >rmr’p& ? '»nT^Tfjr fV i 

6. «irr‘)f5ife 'sntg^^f^iiitsf srfl^r^ Tf^-\ Tft? 

f^f«I C^n '3^1^ WRIT'S I 

Questions to be discussed 

1. What are the natural sources of Aluminium ? What ore is used 
for its extraction ? Describe the principle of extraction and purifica¬ 
tion of aluminium. 

2. flow natural bauxite can be purified ? Under what condition ITjSO* 
has no reaction on alumina? Ilow would you prepare aluminium 
chloride ? What are its uses ? What is the reaction of HCl on 
alumina ? 

8. What are the reaction of aluminium with (i) Air, (ii) Caustic Soda ; 
(ill) Nitrogen) (iv) I’eriic oxide on heating ? Give equations, 

4. Write short notes on ; alum, alumina and thermit process. What are 
the important alloy of aluminium ? What are their uses ? What is 
the use of thermit process, 

5. Why solution of aluminium chloride gives acidic reaction ? How a 
broken rail can be welded ? How would you prepare alum ? What 
are its uses ? 

G. How would you prepare chloride, nitrate and sulphate of aluminium 
from bauxite ? Can you prepare carbonate of aluminium ? What is the 
reaction of nitric acid, caustic soda and water on aluminium ? 

What happens when—(i) a piece of aluminium is dipped in copper 
sulphate solution, (ii) aluminium chloride solution tests acidic, 
(iii) aluminium sulphate and ammonium sulphate solutions are mixed 
together^ (iv) alumina is treated with caustic soda (v) aluminium 
sulphate is treated with ammonium hydroxide and then ammonium 
chloride is added to it and (vi) aluminium treated with caustic soda, 
(viil aluminium treated with nitric acid, (viii) alumina treated with 
carbon, (ix) alumina treated with hydrochloric acid, (x) aluminium 
hydroxide heated at 800°0 and then treated with sulphuric acid, 
(xi) aluminium sulphate solution mixed with aluminium hydroxide ? 
Give equation where necessary. 



^tWI 
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^ ?im5(—Plumbum, 

^>rr?f ’tt^—Lead tree i f^«rf^—Litharge ; ^»I1--Red 

Lead ■, C^'® —White Lead ; —Solder. 

lltTPI^Tl fsi^tnsr-^ISif^ ^*1^1 ’1ti3FC’l^I 

I f5T?m ’T'fsrts «f^1 '9 'STTCJI fif^F ^f<j^I1 ^Ijj 

^P[rit«f:5nr ’iffe >2fr?(t®f5T i ft jin >3 N, fNN '®N5Tt^\F \5«n- 
(STCi??! «rs8%, <a’?? srrtfl^ 'saTf^roiT W3 ni, « 

TF’f^T^ sitJf? '<3 ^‘f’% I 

Pb ; ^^^—207 ; C^tSfl^l 2 

C^ 'Sf3^t«| 

^>it?i ’ftas'« \ '«c?(T5iti??ii 

'« WS ^t«f f^^TC«l n%tc«i 

^:?i I ^i;piuf ‘jfiJi^’ 

^T^sf I ^fi{ 

C^T^Ii^^l 3f5ii w 

^tcn ^»ii I ^?i 

I ?fh«l^tsi ( plumbum ) ; Cf\t 

m) ^11—Pb. 

s csi:^^ mu 

I ^gFT?r '^cn:^ i «iTf m **flii3itc«i 

(i) ^ftspp'fe t ’frrc^^l ( Galena f-^bS 

(ii) S ( An^iecite ^PbSO* 

_ . »»iv 
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(iii) t ( Lanerkite )- PbSO*, PbO 

(iv) ( Cerussite )—PbCOs 

(v) CSPt?rfe 2 ( Matlokite )—PbClg, PbO 

f • 


( Extraction of Lead ) 


di^?iT3i ^%T^us ?1 

cm I 

1. f^^«l (Self 

reduction process) % 

enwjfr ^ 

pf fiwr ’1^%^ cm 

cm '^^- 
(pbs) mm 

^Tm cm 

NQ cm 



^T^aww 


mmmm/////////m 


mtrsisrr^ i ’^‘*11 ' 

2PbS+303 = 2PbO + 2 SO 2 1 

PbS+ 203 =PbS 04 

^•sfn^ cm 'i)t (^m '« cm 

( reduced ) ^f^1 cm ^1 ^1 I • 


2PbO+PbS = 3Pb+S02T 
PbS04+PbS=2Pb+ 2 SO 2 1 
•ffrnr '«i^n: 

(i) ( Concentration ) : ^*{15 'STf^f^C^ 



?n ^ 
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’fitc^isrl '5r*f*itf^^ "^1 I 

(ii) ( Partial roasting ): vflt f^c^fh® 

msRi Ti iStc's 

(oxidised ) I 'smfn^ 

?fm5l5l1 (PbS) Vi (PbO) '« 

>rr^c^^ (PbSO^) I 



(iii) ( Self-reduction ) S 

«rf^5R»c*i f^¥f*rjr ^?rr?i m 

(CaO) '^^'\ ^ I val c’Tf^ ( Hux ) ^tw 

f^?n ^Pl^aji ^if1 ^ I ^5Pl5it^l TO cm 

(PbO) 'ii^ cm >rT®ii:^i> (PbS04) ^i (^m 

(PbS) (unoxidised PbS) f^1w?l 

^ Of?I I vilt ^511 

^ >lt?r I 
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« 

2. ( Carbon-reduction process ) 

^ I ^’d'. 

2PbS 4- 30a = 2PbO+ 2 SO 2 T 

>i»t csi'B *ic5r f^r«('® ■^f'm *iVf^ 

I ^^til 

^»!1 : PbO 4 C = Pb -i- CO 

(i) ‘5tlft^*l (Concentration) ? <2t®IC^ C^^-^«1 

>rf?TC?(I ^1 

(ii) (Roasting): 

C’i'dsi ^ (CaO)'« ^®I1 f^^'® 
^^1 ^Tf I v£l^ fi(3£t6( 

^Tcai ^<11 I 
1^C5 va^fS ^fl- 

«(i::?c*nr ‘Ctc^ 1 ^-T^fii^- 

*j;«f ®ir35f5?l 5IC«fT 

?Ti-fif^t^ ^r^rfcjn I 
vS^ ^ cm- 

>iT5i5ptt®c^ C5i^ ^ ^ *rr I c® 

IpCffj Cs^’S Nq<^>if^^ '^Its 

vfl^N C3\'5 *1t3[ ^ ^ I 



iitf V5^ 












m ^1 
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(iii) ( Carbon reduction ) : 

»rRr?r ^ 

^51 ^ I C^-'aq^sft^, 'Sfflff?, ^ C^Tt^ WTT^?! 

f^afc«r?i »ic^ 1%i c^t^i ^?T'« f^^csn i c^^i ^ 

(flux) ^tw I 

( blast furnace ) sita^ 

f’if ^?i1 i^n I ^t®T1 

Tr?ii c^i^ ^ I 

<2ft<«ff^^ f^'^t^i’i f^fet?r ^tts{ (C) fwtf^^ 

I (CO) ^ I *4^ 

nit’T'e f^Til‘1 fet?I I 

(i) PbO + C =Pb+COt 

(ii) PbO + CO-Pb + COgt 

?t\-WhlC«r?l W ^f? fTtCSI?(T?l (PbS) CSJSfiT ^“N»f 

cw^ I ^^1: 

2PbS + Fe 2 O 3 + 3C =• 2Pb+2FeS + SCOT 

. • 

^1 ^*11 TTsP^ ^ffni '®^cwc*t 

^^^1 ^tif I 

C’ft’el P (CaO) f>lfil^1 
cfir I 


( Softening of Lead ) 

’5r®;f^wr?i«i ^1 f^«rni*i n%f^us <pii-3?|>ii »iT'e^i ®T^ 

\ ^«i, ^’Ti, ®t^i, c^w, f^*^, 
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^ »rf^5pt^i ^rfff *i»ft< ^ «{t?:^ i 

Cci6 t^^m 


TO ft«fni«l *t«f%: 



















Jfl 
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^P!H1 ^ I *rr^^ (slag ) '5r«t*rrf^^ ^?i1 ^ i 

oqt^tc^ ^T^’ 3IC«(T I’fl <«rrt^ I ?i*f1 

^>T1 ^US ^ I vi)^ «TC? nf?(?Ttfif^ 

c^-^jn nt'Q’sjl i 


^ C^U5^ 

CsVs ^ ( Physical properties ) i (i) C'?!^ ^1 ^JTl i<i??f5 

I (ii) >^Ti 

^T?l ; W—11'4 ; WK^ 327’C. 

vil?"v f 

^rt^Tt^^PP ^ ( Chemical prop-erties ) : (i) f^12 

<\ I 'arft ?Ti^*rr?i 

’iTc?! CW5 c»t^ I 

'«*i (PbO) 'il?’ 

‘C^® cm' ?1 ^>11 (Pb 304 ) 

I s 

2Pb + 02-2Pb0i 6Pb0 + 02=2Pb304 

(ii) ^C^Rl &!?1 % Wm C«1C^?I f^f^!f1 

I 'sn:5i?i ^cw cmm cm 

I ^^1 »iPitgr I ^<?n : 

. 2Pb+02+2H20 = 2Pb(0H)2 

(iii) fen S m ^C^CIFTf^^ ^1 

Pb+ 2 H 2 S 04 (^ ) = PbS 04 + 2 H 20 +S 02 
' Pb+2HCl(^s() = PbCl2 + H2 

51^ ^>11 ^af:3(c«i '5r«^3i 1 

200"C ^m^cm C51,C^2J f^tal ^1>T^ I 
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^fr *1tr31 >rf5lf^^f^5F ^tf»l^'?lN1 ^ I 

3Pb4-8HN03 ( 5!^) = 3Pb(N03)2 4-2N04-4H20 

(iv) ^tRRT S ’SFtJUll I 

(v) ^ S -« cmm 

<2fW*P^TC^ (PbClg) '« cm >fT5l^t^^ 

(PbS) I 

(vi) . ^tin s ^tiT ^5l%^-?ir^nif5r^ 

^>iT^ c5c^ cm c^i‘!\^ ?[i:*fT 

1%'s^ ?« ^*11 'silTnil I 

^ ( lead-tree ) I 

<• 

Pb(N 03)2 +Zn = Zn(N 03)2 + Pb| 

t ^*’^c*f cm '^cm 

I ist^ ^%US ^’SFt m It? 

^tc«? m) I ^TT&rfl?I C?|^ Vila's 

^tf»fc^?i cm C5^ti:^^^ c?«^5t f^^*!, 

nt3i, c^?rr??1. c^t^, mm ^tc^^ 

^Cm f?f%^ «(t^ 5t^r*fC^ *tt3I '6 

cm m I 

f^feffl ( Lead poisoning ) : m^ cm 

m I ^ c^Fts? <rr^?f ^Ft^5!^ ^1 *rrqc^^ 

'«(t:?F cmm «f^T?( *l#l *tu5 mni 

TO I cm cmm ^r?r ^c?i 

I ^Twl ^>n ^tv ^tsf 3Fc« *r3i?i ^tc??i wtc^^ ¥1%^ 
vit^ ?f^;C ^5rf^ ift^ *if^05 cf^i ^tti I 

^ftsrt^ ( Alloys ) ; ^*iT^ ^t^’t 

^ ?r^ ^'sfl viitn ^tsit^cu'si ?j«ni5t^ ^<ii ^ i 



cm ?i ^ 
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, Pb : 80 : Sb': 15 : Sn : 5 
Pb ; 20 ; Sn ; 80 
Pb ; 50 ; Sn : 50 




(i) (^ 'srart^ i Pb- 3 iwt^*itt^ (f^i^rf#)—Pbo} cm 

7 (] PbgO^ i cm PbOa i cm 

9 

PbaO., 

(ii) C ^'5 [Pb(OH) 2 ] % C^ 2??%^ cm 

>TC?f '5^Tc^^ 1 ; 

PbCI 2 + 2NaOH = Pb(OH )3 + 2NaCl 

(iii) C^TSCast^rt^ (PbCIg)? 1%«(t#, cm ^1 C^- 

PbO + 2HC1 = PbCla + HgO 

(iv) C©T® (PbS04) t C^-C^Tf cm 

f^*rr^iii 

m I ^<«n s 

PbClg + H 2 SO 4 = PbSO^ +2HC1 

(v) CST® *rfe|fe [Pb(N03)2] I 'S 

*iC3f cm I 

^»ft< I : 

Pb 0 -H 2 HN 03 = Pb(N 03)2 + H20 

(vi) C^TS (PbCOs) % JfCSf 

Pb(N03)2+2NaHC03 = PbC03+2NaN03 + H20 + C02 
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f 

( DiflFerent Compounds from a natural ore ) 


PbS-^'8fti'l-^PbO + 

'5m/:sisrl O 2 i 


—2HCl->PbCl2 + H20+[2NaOH] 

^Pb(OH)2 


Pb-Cirf^^ Pb-? 

I—2HN0a->Pb(N03)2 + H 20 +[H 2 S 04 ] 


I -> PbS04 

i Pb-^rr^^^ Pb-^rm:'^^ 

'I' + 

Pb 304 [ 2 NaHC 03 ] 

• 4 - 'I' 

[HNO 3 ] PbCOs + 2NaN03 + COg + HgO 

4^ Pb-^tlC^I^ 

Pb02 + Pb(N03)2 


(i) cq® I : 


(1) C^l® (PbgO) i (2) C51® ^iwT^>rr^® (PbO) ^1 

i (3) c^i® (PbgOs) j (4) cw c^® 

{Pb 304 ); (5) cq® c^i® (PbOg) i 

c^5t c5ic®?r c^T<8fT®l I 


Ui) C'5ic®ii ^*rrt® ® ^C5? f^fei 

^ ^®S(ft 'ST^JTt^® I ( ) 

(iii) C^l® ® C^l® I 

(iv) w:^ ^ I c^^ cirf^itt® (PbClg) 

%®5j '5raf<j%ir, ^z^ I C5i® W3[ 1 c^i® 

(PbS 04 ) I 

(v) C?r® c^l® ^8 cm '« »TT5Tf^^f^¥ 

(HCl ® H 2 SO 4 ) C^tffl^f '6 (CI 2 « 

O 3 ) ^ I [ 3r'l^ ] 

(vi) C51C®?I ^ppirt® 'Q '« C^^ W,^ <2fp *tf%51TC«l 

^ I 



^1299 

's cues C^TSs cm (PbO) ^ 

*ft<^ ^ I cm (Pb304) =f^5Tl ^1 

c?i® cm ^ 1^1 s 

(^) fi[<rt^ (Litharge) : cm 

^ I ?9rl ^ ‘3lJtf%^’ (Massicot) I viit 

^f^5( fij^Tt^ (PbO) 

I cm '<3 ’ipfS^^fcn '^T'e^l ^ I 

'il^' 

I cm ^?r i 

I ^T^C^tClPtf?^ ^1 'srytfjfC^-^l ^CSf 

*rC5r ■§rt5Rrt^fe (Plumbite) C^^t I *. 

PbO + 2HCI = PbClg + HgO 

PbO + 2 HNO 3 = Pb(N 03)2 + H 2 O 

PbO + 2NaOH = NagPbOa + HgO 

^T3r cm c^’T, cm, fie^ m, cn%^ ^ «r^*r 

C?l^ 'Q v4i^tD(5>| ( glaze and enamel) m 

^ I 

(^) <3® C^TS ( Red lead ) S cm (Pb 304 ) 
cm siciiT^^rf^ (PbO) C5i^ (PbOg) c^\n 

(Pb 304 = 2Pb0, PbOa) ; cmc^ «f«f3l cm 

^3f1 I v£i^ i{cm 

'5it^^ ’trci;?! 3(c«(j (400"C) '6 ^n 

cm ^ I ■• 

6Pb+302 = 6Pb0 i 6Pb0+02 = 2Pb304 
C’t'® (Lead carbonate ) C^175 ^finit'Q ®lt®l ^t^Tl 

^1 cm cm ^ I 
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c#ic^ sitsrf^ i 450’C 

^3rl (PbsO^) 'Q (PbO) ^ I ^<*0 : 

2 Pb 304 = 6Pb0+02 

^Ttf>i^ cm cjjp-nsftt^ '6 ciFtf^sr, 

^rrf>f^ cm ^ 'stf ^ 

^ ?Trffr ^?:<f?i cm i fkc^ 

I : 

PbgO^ + SHCl = SPbCla + Clat + 4H2O 

2Pbg04 + 6H2S04 = ePbSO^ + Oat + 6H2O 

Pb 304 + 4HN03 = 2Pb(N03)2 + PbOg t + 2 H 2 O 

v£i^^ mu m cm cm ^ i 

(’t) (PbOa) % cm 

cm >iC 5 r I (PbOa) m ^«st 

c^, cm 

I ^ ^1cm ?tt^rc^ ( Plumbate ) 

'■f-c^ I : 

PbOa+2NaOH = Na aPbOg (Na-?tfC^fe) 4- HgO 

^?[t^ m, ^ 

’iTcsi m cf'e^r^ 'sf^, ^"s '« mU m 

51^e( m ^ I CITS C9|^ 

fW^tnsTf^ Wtm Vila’s ?7t1>lltr35 

(2«r'5 #t»n ^ C^rs (white lead) S csf^ ^*0 C^C^ 

2 PbC 03 , Pb(OH)2 i ('siTTl^l^ 

), ^ RfaRiR i csr^ 

0 

5(1 c^rt^ cm '« \ ^ 

R^RF vii^’N (HaS) 
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m I ^ ^Tgr C5i:f c^% i 

«fC5Ptn KP^ ^?r ^?ri ^1 ^ ?*N 

f^Pitc^ ^’sr I 

i[iTt^^?l*| (Test) S (i) C^-C^tsf C^\^ 

NagCOg ) (rii\c^ii ^fwi f^cs?i 5tc^ 

?itf^ ^vsTc^?[ <2ff)et f^wt?i'i m 

f^^Tf^'® ^ vil<* ?N CJf6ll1 T?t!r 1 

(ii) C^i:®?[ C^-C^ ^<IC*f?f 'siTTfil® 

>itn ciPTiirl^ (PbClg) **fc^ I cq^’ 

(PbClg) I %'®^ ^Ric^f =^c5?i sf'® ’®)’f mifi 

f^fif ^ ^Tf I 

(iii) CW.'S^ 3gf^C«r^ J1C5? ‘1^T%P[ ^TniM^® 

(KI) f^f^'® c^® (Pblg) *[us \ 

^ f^'i ^r?ic^ ^<ro '5^'5i^ 

^c® I 

(iv) ?C<^ C^® (PbCr 04 ) 

C^C®! I 


1. (1^® f^^t»tT5r^ ^®:pi^f?*i Tl ^rtJT-fwni—c^r c^r^r ’(if® 

^*^1 I 

2. cTtrTii f^ ? «fr^ >!iT?f®5? «rr-^f?iT (^i:®? 

f’lfss ^fifC’T V c?i?r I 

8. f^«f1^, f.«^® « C5T!Itti> c^5 f^ f fsfSff;^ 'S c’l® C^® f¥®tr?r ? 

fM’t fisrlB? '6 ’n??T^ c«i«( ? 

4. fsifSF^t^fsi J|4*(^l*(il? : 

(i) niTCW^n « (?1® sccsn^^f^®, (ii) JfTICwsTl 'Q (?(® (iii) C51® 'Q 

, (iv) (T^® 3n:5iT^*ift® «’^t-<, (v) nrc^st^int® 'e >^?(, (vi) 
sifs^T^ >ITt© HCl '« HjSO^, (vii; C^S C®^® .fl^l^ HCl « H,SO* 
(viii) H,S 04 '8 (ix) « (TTO I 



30'2 «f?S 

Questions to be discussed 

1. What are the natural sources of lead ? How would you extract lead ? 
What are the uses of lead ? How would you identify a soluble lead 
salt ? 

2. What is meant by self-reduction ? How is this principle used for the 
extraction of lead ? Name a few important alloys of lead. 

8. Write short notes on litharge, red lead, and white lead. What are 
their uses ? What are the reactions of HCl on litharge and red lead. 

4. Starting with galena how would you prepare lead sulphate, lead 
chloride, and lead nitrate ? What happens w'ben lead nitrate is 
strongly heated. Give reactions. 

5. Wuat is softening of lead ? What are the reactions when : 

(i) dil. HCl is added to lead, (ii) lead is heated with cone. HjSO*, 
(iii) Kinc rod is dipped in lead nitrate solution, (iv) litharge is 
treated with caustic soda, (v) lead peroxide treated with caustic soda, 
(vi) led peroxide and plK'aphorus mixed together, and (v) red lead 
heated strongly 






^ t miK c9it?ji—Pig or 

Cast Iron ; C’liSl —Wrought Iron or Malleable Iron ; 

Calcination j 5lt?PV^—Blast furnace ; ^iT^r)— 

Blast i —Tuyer ; Open hearth furnace ^ 

—Bessemer furnace, Cf'eni—Tempering, 

C?|t^1—Passive Iron. 

^*NtK 's 

f^!i1 '®n?t?5r 'amrasr« 

Jrr»n^*i f^sfrci 

2fr?il«f*T *TTt I ^ii‘1 '»r^ 

^ Ji ’itiii '=r<T'^ 

’rfi’Pl frro 'sr^|% snt 1 

I f¥%5( mi ^ I 

C^ I CSlTlTf^ ^ '« I 

csTW '« ^ I 

c5it^ I 600 Ir^ri5tc^ csit^i 

■f^^rfi^ I cmm c^it^f =5[«ff>r^ fi^i 1 

bs?! I TOff?f 

ri 5 c^t^ «t^ ^^itc*! ^1 1 to 

‘irf^ c^t^i 

I 1852 

^ I ’jfWoS filf^ 
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>2rr'«ff^[5F 


'i^fl ??!l fiftll 2700 I siTtfS^ ‘C^^T^l’ (Ferrum) 
C5|t^^ f^ Fe. 

2f^?[ ^ C3£t%^ '« 'Sft^ 

^t'9^1 I 'Q 

^f%>f c^rt^r?} Tr?i i wt^ic^i:?, 

f%*?itt, 's 

I fv<|5ff& 
srr^^i ^?ii I 

•> 

(i) I f^5iT^T|t (Haematite)—FeaOij 

C^T^1 ^1 (Magnetite—Fe 3 O 4 ) 

(ii) =^1 % %>rr?lt^^ (Limonite)— 

- 2 Feg 03 , SHgO 

(iii) t "nitR^ f>{^ntti& (Spathic 

Iron ore or Siderite)—FcCO;, 

(iv) ( Iron pyrites )—FeSg 

^*11^ (Copper Pyrites)—CuFeS^ 


( Extraction or Metallurgy of Iron ) 

c^rr^' ^ ^?i1 

*!t5iTr^ m I ^t, 

'sTf^Hl^ C9!t^ I 

*115^^^ 1 

C^T^ \ C^-C5iti^ 

^ ’ff^TC‘1 'afgrfgr «(t^ 
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I c^it^ '« '=(?rt?r *|f?p^«l 

c^lTO^ «f«rf5i^ f^5{ cat^r® ^ I mi 

1. ^rl^ ( Pig iron ) ?1 ( Cast iron ) ^ 

2. ^5T ^ %r^ ( Steel) 

3. ^1 ( Wrought iron ) 


^1 T5t«^^ C5?rt^ f5S|^t»*t=T 
( Extraction of Cast or Pig Iron ) 

^1 c®!T^i' ^ ?T>mifsr^ 

(FegOg) 

( Blast furnace ) J^nCTT?:’! 

^ I =^Ts ^5fl J[n (i) ?r| ^t*t«rf?I‘l (ii) 

1. '®’#t^?*l ?1 ^1^^1?«l (Calcination of Roasting) l «£f««|Df 

’tPiP? 

( kiln ot shaft furnace ) 

c^p?iPi 

^*1%^ '6 C^FJIt^T 

^1 ^ I ^tnwr^c'Tsi cnc^ ntm^ m ^“t^i (spongy) 

ctpf^^ I f^f^1 : 

2FeC03 = FegOs+COT +c 62 t 

4Fe0+02 —2Fe20s 

2. ^1 (Carbon-reduction or Smelting 

of ore ): 

Ill—20 
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(C) ^ JFt^n ( flux ) m l^- 

(CaCOg) srf^ ^tri 

C^f?l^ >1R R (SiOa) 

^^^ ^ ( slag ) I C^It^ 

vf)^*N '5(’t>rf?ic«r?i «ffei ^«ri^R?i sfsr mm 

^TR'cjni '«f^tai wt^\ OTmsT I 


'STt^'S, ^1 ^tc45=l ( Blast furnace ) 

^TCi! R^ ^^5rl t«nTi:^ ^?f*N 'str^tR ^?C5?<1 ^Jt?! I 

m^ cw ( fire clay ) 
'Smi W •stT'ffn ^1 ("lining ) C?«ll1 I 

.5fnf 50 100 '2f»r^^3j ^Tt>f 24 I 

( ^pTC 5| W fM ) I 

(cup and cone) 

“^1 ^ I fflc^ ^t^f?i^ mu W C^HT^R 

ffRf ^«ff5 m) TU I 

f?c^ -^fiiKi ^ m mm m I c^t*rr^n 

^•km ’TTR^ ’fjtfl WrsI vil^fB ( outlet) I 
mu «rf^^ ?f^?l -5fc^T^ ( hearth ) I 

iTRtfB tft^si 1^*5f^RT5iTf6 RlT^ 

«rc^Tck ^’iR^ 'sjnR ^rt’i <2^^^^!,—<2mf 24 ^ i 
^ ( Bosh ) I «rRTck «rt?r 8 

i 

^#t?l ^ ntcn sf^l Tl ttHTil (tuyeres) 

^rfRj I vfl^ fetvtR?i ^rr<(TR (blast) 

Ct^ltRl I 





<ii^ Sin f^5?-^<nn iit5( *i< 



"^^1 Vi I '« f^5fr5K<R (ore, coke, flux) f^«rc^ 

^ar^( charge ) ^^11 V^ I ^?r *1^51 «rf^ 800"C ^*Tr*^C^ 

^T<rrc 3 r sr^Tc^ 5tc^^ mm Ff^itwi v i 

«rr'®^ c^rt^ -^n ^^11 

«2fC^d V C9|t^t?l ®Tf^C® I 

TOtnW vii^ siTsn-’lC^Jt ^Tf^ 
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^ I ^tc5 6Tf^^l 'srrt^ ^ f^’f "STtw^i^ 

?'S ( ingots) ?1 -OTt^pfhl ^1 I 

31^ 750 

?nii ^ti I ^pt?rr?i-c?F «{c^*r «rw 

m I 

[ »|iOTit^ (?^ ( Cowpcr Stove ) ; 2 ft% 

^tr^r>!^ c^ ^'3'Q ’fjfr <51^^ 5rc«n <2ip sii^rt^t^ 

^rr:^ i ^i?t? srt^tisR « ’tit^J's i at 

’fm?R or T^sitat^ ^Titni? ’rfitrsn 



?rt# ’I'frsr frai 

^ Bf9r ^irnr ^^1 ^t^nr? c%t® (Cowper stove) srtir^ "stn 

’15^?^ ^rr^ ( beat regenerator ) sit«rr:^ I '^tSnt? C^t^ C«^T?[ TtttlTItn 
511^ aTrf'TT f^'Qt^ I t?iir «rr#ti:?r 'arfimfi srft^ «R?in 

(Tre^Rl ’ftc^ a^< 5ir«rj «fr?[ >it«rk^1 •rtr? "siltw *rrl5^f 

trN >itfir I ?rt=^ ^uAn or mT*! f*?*^ ^ ^ 

C5^ta \ duat chamber) C%tr^ *rfttr5n 

?!f 1 c%Tr^ m ».t^i <l1^»r at «« mt^i 

c^tuo •nirtsii i or ^rr?, gf^ ’ftt^or ^litcsn ^ at iS's^ 
d^&fm f^1 ^'5'® I c<sff^^ %*i Jrn? 





























^ c^rr^ 
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fMsnnr c^'T® if'sl ^ ot 31^ ^riaf^rtr^^ iff^ 

Tf^Ti ^'?J’ c^tr® *rfifc^ ^ir >* 13 ? «f«rsr c^tr® ’i^rTT?! gf pi T R l fi 
31^ ?fTt>T I <a^wtr^ ^t3 f’lTfr %5®r .a^? 

^rc^Jt »mir*i3 »rf« f^Tw c^rc® *ff33f%5® Trf^ «rar ¥tr«^Ji 

niT:5i3 31^3 w^ 53 1 c^ft® n]:«r m 

irr«rTc^ ^rf? 3 ^(331 cw'Q^i 1 ] 

( Blast Furnace Reactions ) 

(^ ^>11^1:^ ^t^'51 ^f^«l (farbon 

Reduction of Ferric Oxide to Iron ): 15t^ 

%5f ^«>ft? <s[n 400°C - 500°C, 3lt^^C5{ 800“C - lOOO’C, ‘^C»f?l’ 
ijcni 1250'’C «fc<ptci <3in 1500“C. 

fiftif soo^c c^‘^'®ji ^f{us 

mu^ ^1 ^vri» 

204-02 = 200 t 

3(C«(T m 600"C ~ 

9D0°o 1 

C51t^ I t 

FegOg + SOO ;?± 2Fe4-30p2 

W'4 >fC5f t%f^iii ^rNfn?s«tc^ 

2Fe 4-3002 = Fe203 +300 

2Fe+300 =Fe203d"30 

I ^-nii 

nRl+® I 

f^sfr?ii:«i ^n’*! >sr?^®i ^c?i 1 : 

0a003 = 0a0+002 
002+0^200 
Fe203+300 ^ 2Fe+30O2 
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ittn ]000”C ^\ : 

2C0?±C02+C 
C^t^, '6 

^fii?il c^l^ »i"^< I ^«n; 

Fe 203 + 3C = 2Fe+3C0 

^]t ’snirasi fkm^ 



(ii) «Ct^|55( ^ 'S ( Removal of Slag ); ^1 

^ (CaO) ^ 

(SiOg) ^ \ 

c^RT*T >rr5i^t|^ <«rrf%^i »ii:5p 

f^f^?tll ^'Jt^lf^Ht^ (CaS) I : 

Ca0 + Si0g = CaSi 03 ( ^JT5i%t3} f5r%# ) 

F^S+CaO+C = CaS+CO+Fe 

(iii) fewS^I C^- 

c^rf^ «rr^tc^ *rr^3i:3i^ ^s[t^ 

efc^tc^to^iTfe ««rn:^ «2fc^nh isoo^c 

^ i t^5ffii^ C9it^t?f 

C9it^ 5iT5iT?r m ^t^7ii i 
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^ ^witwi 

^91 ci\^ 9!^^® ^9 f=Wtf^'® 

CS!t^9 ^ f^r’n9l 9t9 I 9«f1 t 

Si02+2C = Si+2CO 
Mn 02 + 2 C = Mn+2CO 
P 2 O 5 + 5 C = 2P +5CO 

^ (Cast or Pig Iron ) S St^ ^^>1 

Of 91 1^9 I 

5fC9T «ft9 1-5 - 4 % 0-5 - 2 % 0-2 -1 % 

0-07 % 0'3 -1 % fsif^ I »t^ 

^5mr?f5f ^^7^ C’tl®! C^r®! C^'m^ 9t9 Sf 1 I 

-^1799^9 ^C9T ^t^if 9st9t9T^^ (FcsC) OlH 9iC^ 

5f7r9*Tt^9fOr <«(TC^ I 

«rt^-5R:9ra (Slag) 2 ^lt5|f>!9t^ 

(CaSiOa) Of «rff-3f^ *1t«9l 9t9 
9P9t9 919^^ ^91 ^ I ^^9 ^IW *l^9 'Q WF9t>f« 97^^ I ^7^ 

l< 9sf99l 979 1C9 979^ 9^91 ^9 I 

9Pt^ 9T9^^ ( Uses of cast or Pig Iron ) 2 9^7^ 

^999 ^^7^ ^^9 9f99l C9 99^ f^f999fif ^fir979 91 9^71^79 9«795rl 
9^9 ^7^^ ^9in ^797^ C97^ 9791 9^91 99 I 9^7^ ^r99C9 

f^f99 ^7f5fC9 C9fT®1 Cf«9l 979 91 I C9-99^ f^f99 l>797t ^f99l 
b$tf "^91 ^ ^959711 '®797^ 9P7^ 91 f99 ^97999 9791 hsfl ^91 99 I 
^ '=f7990f 99 ^979 93, 9^5 9? C5I7979 Wt^l, «fC^9 *17?^’1, 

i^7T**7 C<77^', ^ f99f ^^5771? fefr99 I 

( Wrought or Malleable Iron ) 

(i) 9|iiT-»|f^ ( Composition ) 2 fa9 C«(^ 

C517979 9197 9^ ^999 91 C*tfel 01791 ^7f:*1^7f ^ f9«9i I I9t9 9C97 
0*12% ^05 9 25 % 957^9 vfl9t 99il^7C9 O'S % ^7^9, f9f^99* 

9*9>F9t>l, 9791^79 '€ 97t5r7^«f f9f^ 97C^ I 
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(ii) nwl «rNr*l ftfap^rl (Oxidation of 

impurities) S 

*rr^n:^ ^snprf^^ w 

^ ^ I : 

SC+FcgOs = 2Fe+3CO 
3Si+2Fe203= 3Si02+4Fe 
4P+ 5 O 2 = 2 P 2 O 5 
SiH- O 2 = Si02 
Mn+ O 2 = Mn 02 

(iii) (Preparation of wrought Iron) S 

'smrasT ^1 cn^i c^rf^, ^ ^511 5(^ 

^ C^JtC’R ( Puddling process ) I 

?rp^ ' 2 rf« ^1 

^nfsn ^ ^1 ^ 

'sm^ ^1 srf^f^N 1 ^fr^i 

^1 ^ ^ v<}^^ 5ic?r ’Tcsp 

Ti cif'-Qin ^ I 

- 3G+Fe203 = 3Fc4■3CO'^ 

cjt?rac! 



I>(1^1 
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?(rf9rT^«r 

l^rrf?'s ?ni 'fl?* 

^*1^ ^I^TTi '«d I Rtat^ «f<*r3( ^TiT5f 
c5it?jl sft^ ^fBc^ i ^T\r^ 

<(T^5f ^C’t ^C*1’*PTiR» C^ltirr^ aF3(H 

’em ^Ts C5it^ ^j^JT fn'Qt^t^ i 

*ic^^ gjt!T ^f^^ I Tsitfsi'^ 

>rn^c^T 'sj*f5?tfii'® ^ i 

C^-C®rt^t^ ( Composition ) S C^T^I. <J1 

^tT^JCVT'il ( fibrous ) I fiftll 01 - '2 % 

^fp{ ^v:'^ I c^-\ c«ft^i 3tt?itwi m i 

TJ^-^ ^7[t, 

^tcw Sjtc^t I 5irsi cnfel C^t^TC^ 

c^u ?(11 c^m 

I c*(fel c^m 

(mild steel) ^tl1 I ^1 C’l^l C^Rl 

1784 -tto ^fB“t C^iifr (Henry Cort) ^^RST ^Ol^f I 

S si5f%Wl'« ^5^1 Vila’s 'SfRI ■«R^' 

cnC'Sf'^ ^^R m ^R^iT ^ I 

•\ 

c^-»T3(^ ^^ c>!t f«ff^^ ci^\ c^t^1 

^<11 I 

( Composition and preparation of Steel) 

1. (Composition) % (^ C^it^Tt^f 015 % 

^tc's 1*5% c^rt ?i1 I 

t"nic^ ^5^ ^?lSi ^1 C9lt^?I C5R '®rR?lsi ^1C®!^ 

CW?I-CK^ C^% ^Slti? I "STR^Ii? 

(FegC) lC*t I '6 CSjRR ^^1 















<11 
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I 5rf3itf«f^ ^n^'Q ^f^!ii am i 

"sd^Tt'sn f^ifsi^-^T, 'Q ^rr?rt^«f 

of^ ^m s 

Fe C Si P Mn S 

93 2 10 1'4 2-5 1-8 01 

99-3 0 18 0 004 0*02 0’44 0‘042 

2. <2^1^ (Preparation of Steel) : 

?m J Sfefsf '<1 ■*l'»!^?It>l, 

'« 5[rr3rr#lsf ?i 

<0^31^ ?iicn '«in»rrf^'® ^1 1 31 = 1 ^^ c^T^m 

csTf^^ ^c?(T f^nfsi^ 3itaim ^?I1 ^ I 

» 

f^nm 3|ii5(i m ^ 

«frr^c®T itiv^ fei 

I 3pjiii5?[t>j so 9|tr^C^ »lt«ft?I«f^ 

^t^?r 3itf&a5 >11^1 cf «iii I m'l 

^1 sic^l^c^ ?5i1 ^ 'Wjtfjl®*!^ <2fCW (acidic lining); 
A] ^timw Af^ ^XA ’^UA^ A) 

^ 3{jt9lc^f%1 (CaO+MgO) «fOT afe?i1 I 

^ @rt^f^? (basic lining) A^] ^ I 

(i) <l»*f*l‘St*r *ni®Tt^ Wf^®j ( Oxidation of non-phos¬ 
phorus impurities ) S AAIaVa ITf^ WtXAXA ^lA 10 'Q 
C^1 T»t^1 ^As C?!t?rt^ 3fC<U ^T^J1 ^tsiTC5(1 ^ I 

w ^T^?i »i’NCTfaf ^ ^TjtsrtJR^w ^ 

3fTt5ft^®f 3IC31 ^ I AA^ I 

2Mn-f 02=2Mn0 } Si-|-02=Si02 
MnO-f Si02 = MnSi 03 () 

^T1 TO v£|?pn»r C51t^ ^tAA^ AA I 

^*1 I aa-\ : 

2Fe-f02 = 2Fe0 ; FcO+C = Fe + COt 



31(5 




(ii) ?raWt^f 'Sft?f*l ( Oxidation of Phosphorus 

mixed impurities ) * ^ 

^tt^rl I ^<fl t 

4P+502 = 2 P 205 } 3Ca0 + P205=Ca3(P04)2 

^?I1 I 

(iii) 51^-^ fsi«r«l (Mixing of Carbon ): 

wr?<i v^zs\ mi 

*nttcW5f (spiegel) I5t5i1 ^ I C5lt^1, 

(5 -15 %) ( «rfii 6 %) I ( 

autsrf^sr 

C5it^ >fc? f3(f^ ^z^ I 

Tr^-2f^T^ Ff^wi ^ I 


^-»rt^ ( Bessemer process ) 

( Siemens-Martin process ) 1 

f^^Rtir 1866 IfflTHf <ii^ «r^sr^ ( BeBsemer converter) 

^?rl <3^ -2f^'$5T "^r^sT I '5t*f *35^p^ir?[^ cfr-§4ff 

'^Pi^ ';5f^ 1864 fltiTif wf^ c^ sitllNr f^f 

4t^ ^R3R I «a^ ( open hearth ) ^•*{■^5 t'Sff T51 

^ ^f^nrt .at *l’f ( open hearth process ) ’?®l1 1 ^5ir«4 

^vs c^ t"nt^ ^1 ^ (?!t t’nt'sr^ ^ ti ^ i 



^ C9lt^ 317 

1- '( Bessemer Process ) 

» 

"^1 ^ fV^srf^ ^sreTS^H (Bessemer 
Converter ) STfSf^ I 'srrrf^ 'ST'^in srt*tntf^ 

yrs «mr 20 '« ^fr»i «at?f lo i 

( axis ) CWe3 m^TT’C ^tWl <rtCT ^<8. 

T3l 1 g?ft55 '$pitTi ^np?t5 5ff^.'Brr?f3r-!?^^ 





OT\^-rt*f ’fCfi smtcsrl I .at 5^^ ??«r 6 Tji^r 

^p»t^ f»f«rr?f srrsrt^JTf^ *5f*ir® «rfr^ <si^\ .a^ Hall ?^an c’lm srmi 
^ car «rfa(*r c^’t i ^ain siais^i c^rRTai 

Wt ^1 ^ I Hfapmr HHi^l ?f?1 ^Tff>iv5 ^1 ^ c^Hap 

oread «rfc^ i 
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( Siemens-Martin or Open Hearth Process ) 

^C3;^-3nl5*( «f»re « >R^«fr*r ?^r 

( open hearth ) 1 g;5fl?[ f f^ Wt?t % 1 

a^ 5^ artu 1600“0 -2ffe®»im S^TW ^Rl1 I Tttnt? 

c^rc®?i a?Rn gStc® ’jarif^ra^ i 

’tjfjj ^0^ Tf?[ 'St^l ’^f'STl ’3fn ^JTiPf ( heat regenerator ) 

<5rfir®'5 ^1 ^ a^^ <st 'srftr^'g ’frf*! 5f.^tt?ii M« 

I 5t15 f«i¥0 '^rr?:^ a^^ ?t7tr^^ ’tf® 

Slf^ ®7^!95 rsmsT 



arnt^fti:® a-'?|5?f fff’rl fsT’f® ?nf»l BWCJTt ^ asT? 'sr^f^l^ 
fif^ 'arm ’fitJT BtsTfrarl m i 

'sr’tsr 5^5 ^ '®rftt>nri 

^t?ii 1 «nfrTO»f^1 I ’ffiiJrfi c^ '*rrnr 

5C?»rtTrt^ ^1 siTtncarjjt^ ^ ?1 smnrarfjf^rfir 

at's^n ^ I 

at^ ^rc^JT ^ ftn 'smiasr 'er^t^r ^r® ®t®ii 1 

a^ C^ltirl^ tv^ 'STTa^ar ’ill cn^ C^^T^I ( scrap iron ) « 

( haematite ) t?lfaf® ^^1 ?Tr I ISOO-G ^fTt^rT C^tTlTt^ ^ 

r^srf^l^ (Pe*0,) a’ll sntarf^W, filf^Tl f^'9 

^tfir® «rT^s{C»T ^^[‘ra fa i a^ at^jw «sr*fJiiRi^ ^t%?i1 yff^ns c^rffta atar 
taaft® ’afaftri "»fr^c«r*i 'sr^Tf cJ^Tfi-ajwsfiar-Tf^ faafa fafara fr^i ^•nt^ 
ffai fa I aarn *tif^c^ ^"»rr® ^sft ffac^ 8 f^ lo a^i faa »rfr»f aa? 










5^1 c9rf^ 
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jftnf ’iftvl T’Ti ^ I ^ JiDf ^ns nft^ «aiiin 

OT>t 'irtr^ srrr^ t-nt® 'l^f\ ^ i 

'ec^i^r Jfff >sr*it?f!r® « m c’^fn ncf t"»ff]:®? jftsr ^ i 

f’Tl’iJfT^ »ist?r 'Q TSf stt^r i . 

3. ( Electric Steel) 

wR '2f^^ '« 

5(5f^^ 2{c^rr5fj( I mn 

^itc^ ( Electric furnace ) I 

^^T'Q *rs<It^ I 

'il^’T (FeaO^) 

m^ ¥*I^P?lT>T ( slag ) 

m '®ii»rrf^^ m^ ^‘i 

^^rc?f ^f^3ii 

N8 ( lime and coke ) ^il1 ^ | 

^rfs!r*nrr>i ^<®fr i mn 

^s^^tcn mK ^ff c^i^ 

’5t91 siR^ 

^1 ^rr^if^tsi 5rr5i^|^ (CaS) m f^f*f?ii ^ 
li\V^ mU ?t^I1 OTTWiT Vi 

ill e (occluded) ’tlT^f^ 

^ «rt^^ I 

( alloy steel ) V I ^^1 V 

t"^t^ »i^i^«Ti:^ Tfl^^ I 

( Use of Alloy Steel) 

1^1%^ ^Sintf^ f^TC«l ^C'®?! CR^I t"nt^ ( alloy steel) 

C^f^ 1 51C3f f^r^ ^JtTf^W,f^f®|i^sT5T,f^C^31, 

^:^jTff f^'® ^f?3il *1*^ bsfl v I 
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(i) 10—15% 

I c?i9!, ^^tfif b®ft m 

?f5!^ C^^«l ^ ’»fTfil»f-^35 f^^«fll ^ 

^^1 1 

(ii) ^9r: 5% t^lfat^® > 

«f«rr=(^ bsit erar ^ I 

(iii) cajstf^^ 3^*^eT I 'Hi’f t’Mtc'® <2{tir 15 % csFtf^t^ 

fsifaT® I Tr?i1 ?fTt*^, c^rftc^iif ^*ftf^, 

twrf? ^?fi ^ I 

(iv) f^f%^ '®R^nt?:^ fs^cjp®! 

^‘ttf^, ^|Tt*T-?frf‘^ ^Ttf^ I 

(v) Captsi-^t^ts^iT S 'il^n 2—6 % Ci^tRut^f ^ 

10—20 % I C3Ft5(-^T*NC*&sT ^Rt'® C^ 

^ 5^11 f%,i5 

^iii ^ I 

C5itR?f®i{t3[ ^Ttf^ Ktf 

^%t'e *r?fCJnj,t"nt^ ^?rl ^ i 


'O *=1Hp7H 

( Composition and tempering of Steel ) 

«(^f^ ^fC«(T (i) 

(ti) *1tR^ ( tempering ) ^’*t!:;^ I *lf^3{T*l 

^-5^ 5T5i#rwi it»i ^ nn I 

(s.oft steel) ’ff^3[t«l O'OS—O’lS %, ^rt^Tf^ 

’Pfe ^RTT® ( medium hard ) 0"65— 

0-*35% «a^N . ^51 (hard steel) ’ff^STfel 1—1*2% 


yfK ' 
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( Tempering of Steel ) S ^'\9\- 

?Ff«Ti m ^^V*fT«s ^1 c®c®i :^'hsi 

^ ( quenched steel) I 

\ (200“C - 350°C) ^’^Um 

^5^1 ^ ^ 5lt^ I 

sTt^r 5?I1 G^ it»l ^Urti '«rr^ 


(tempering of steel) I 


^T‘1^(Taiti{ ^slK 
(tempering ) ifc^ ^«f 


^1 : 

230“C ; 

255°C ; ^tift^ 

288°C ; 

300°C : 


^mhsf 

C?f® 

^TfF 

^f^?| r^21*s, ^il^ltll 


^5^ C2£J%^ 


«14 


i 


1. 

2—5% 

■25—1-5 % 

01—-2 % 

nf^>iT«i 

2. 

1200‘’C 

• 

1200-1400'’C 

1500“C 

3. 

j i 

511(% ^ 

SfSI^Tl 

4. 

rr 



5. -Jf^^itf 

’?pfB^t^t?f, 


^tVf^' 

6. »tts{-wt51 



of'm^ 

• 





111—21 
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. 


7. cwt^- 

c«rh5i ^T^tc^n 

cTOI ^t’ftRI 

(TSTl^ 

C?^Tl 


Tin 

TlnTl 

8. 


Tift ^'sft 

Ttft 5;T^^5fl 


5n 

Tin 

TlTTl 

9. 

irfff|t^ 

a^, cTtfen 

ve 



nJSTlT, crf^nfl 



'«'®rfn^ I 

ncm TR'^, 

^«rr^6| ^tn, 

4. 


^St^Flft?! 

ntsnc^n ^tn 


^Rl?t?I^ 1 

i 

n3*nf^. ^T?F 
^^sft— 

c^ifTtn 

ni^Ttn 
vstn t'^Tc^n 

CT'srar 

WRT cn% 1 

nR^'® 

Tn 1 


ti 

( Rusting of Iron ) 

' wsf 'Q >rf«rr?[«i ^ i irfel ^ 

^ OTlt^ ^ '«l^5rte I : 

^lf^Fl->( 2 Fe 203 , 3H20+'^ FeCOa) 

^*1 »IW vfl^ l^ixs 

I m c^iirr?! 'e 

«fC9mi TO C9|t^ 

^tfro ’'i^i I ^ TO^ ^- 

«fc?r^ ^i n%il 

(i) w»r, (ii) ^i^ftoaiif, (iii) TOT arft^ ^ wfe (co;) 

'®it^^C3Ft?rfe(ci-)^Br^ csTt^ whi 
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I C^lt^ ^ I(t^ f^fa^\5 
vH^Tn «fCSf Wff^ ^fir^ 3[f^Fl TO I 

( Electro-Chemical process 

of rusting)? ^fm (rust)*n6^ ^ . 

( Electro-chemical process ) l 

Tftcsf TO ( short circuit) fel ^ i 

?F«n ?i ^ ^«n 

fajj^rti ^JTCTO Tl TOrf^^ ^t5f to 

^*11 TO ^ItcTO ^ c^rc^fB^ 1^ 

^TO TO^n *f^1 W:^ (moisture film) 

Tmn (cOa+HgO) to i 
cstT^f^ 'scf ^us 
^^?f1 (Fe^+) m\l 

Fe-2e->Fe++ 

vfl^ ^?ii «rrf^^ 

^vi I TOc«(t® 

^?[«i (OH") TO I ^««n; 

02+2H20+4e->40H- 

C^T»f (Fe'*-^) ntf^ fhi 

^TTC^rfC®^ f?:^ K\fh^ ^ ?f|i| ^^fTOR 

'Sinf^^tr? TOW (Fe+++) 1^ I ^TCTO 

TO5{ (OH") ^rn;^TO<i «rrf^'® ^ i ^«aTO 
c^m '« ^TOf’rrt^ 

Fe+*+20H^±Fe(0H)24 Fe++" + 30H Fe(OH) 3 l 

^r5? TO?l?r C^fl 

«ri wf»f^ c¥?T»r i ^«n. 

Fe(OH) 3 +COg = FeCOs -h HgO 

FeC 03 -hFe( 0 H) 2 -J-FcC 03 , Fc(OH)2 ( Wtt ^^) 
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c^t»r ^ c^fif^ cip?[t*r >if^Fr?i c^ i 

^ ^Fi *fr? I 



( Prevention of rusting ) % 

<1^ ^?11 m, (i) '^^ ?!« ( pigment) 

<sim^ f^m mm c^u ^ftini, (ii) 15^ ^ 
^>n ^1 (f{C5i^ f^iii mx cs\^^ ?1 ^f<i^i, 

(iii) C®lt?rf^ ^"» wrf^, '5|T5{^t^^1, <sim 

( coating of paints, varnishes, coal tar, asphalt ) fWT|, (iv) 

w csit^c^ ^tsi ^f^¥i '5(5^>rr^c^ 

c^m, (v) «rt^ ^t^i ceTt^ <sim ^«n 
csif5^ vfi<j-s (vi) capTf^t^i, f^rsp^r, 

’fisf (vii) C^iti^ 

f^^3T m 'q ftc^^ *rr^^T v£i^ 

(viii) ^t3It?l 

C^ C^llTfC^ 'Q C^T^T ( roll ) I 

(M\W\ ( Pure Iron ) : 1000“C 

Wf^TfsC^ ^<?R1 C^f^5F cirfijt^^ 

(FeClg) J3?«l C^it^ TThr I ?lT»ltllf^^ 

C^lt^ C^T^r 5(tt I 

Fe203 + 3 H 2 =2Fe+ 3 H 2 O 
FcCls ;?± Fe+^-+ + 3Cl- 

Fe-"+++3e->Fc j 301" -e-»3Cl [ 3CH-3Cl=3Cl2 ] 





Tl c^lt^ 
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*r^ (Physical properties); (i) c@rf^ OfRl?® »rtf1 1 

(ii) ^^1 'Q «r>rf?[%5T vii^^ ( fibrous ) I 

(iii) ^srfsi I (iv) 7-85, 1533*C 

3000“C. 

*rt ( Chemical properties ); (i) ^lig^ fap^ 
( Action of air )--f^^^ I 

C51t^ ( rust) I C5Tf?n ^r^fCWCS?^ sf^tg 

c^c^*rfc5pf^^ ^1 (FegO*) 

^i{ I Wl: 3Fe+202 = Fc304 

(ii) 'S^C5T?T Spin (Action of water) % ^Tf^l C5[t?ft?l 

^c^?i f^f^ir! 'iJTs '6 

^‘1 : 

3Fc+4H20;=^Fc304+4H2 

(iii) 'SlJtfesf (Action of acid) I ^C^tCSFtf^^ 'Q 

' 5 (rff^® (dil. HCl 'Q H2SO4 ) »R:?f RfsRTR 

*T 15 ^cf?I C^t*i 5f^«l 

I ^«n : 

Fe + 2HCl = FeCl2 + H2 i Fe + H2S94 = FeS 04 + H2 

c^U I 

(iv) ft&iir <Utfir^ C^rt^ (Passive iron) S 

c^rfi^i iRfsBr Tin 1 
nl ntsifr^fn^ 'sutfrosn (di. HCl nl H 2 SO 4 ) 
fnf^^il Tl I c^it^ nf’it?! nt®icT& (CUSO 4 ) ^‘iTn 

'TT'n I c^nm 

ntcn (FesOg) ^ nrssn ^tfn 

nc*r nTTtnlR^ n^r® c^irnTc^ 1 c^itni 

to 5t7tcnn nw ^to 'rnm 

wtton nt«(T c^t=i nfe csit^ ’M 

'sc^ I 
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(v) tajs^n ( Action of alkali) S ^9 

f9f^9d> JTl I 

(vi) 9P^tt?r <2ff%TW91 (Copper displacement) % Co1t?rl ^*1t9 

TO I ^9«l, 

9*^1 s Fe+CuSO^ == Cu 4^ + FeSO^ 

(vii) 'Sraitll C*lVc®!?l fapfll (Reaction with other 

elements) S 9t»r5Ff9 '« C?Ptl9R9 ^Tl9 <2r®TWR9 

9^9^ 9^91 9rr?I9tt^ (FegC), (FeS) viiTs 

C3Ft9t^® (FeClg) ^ I 


C5|T9T9 C9t^r5l I cast%9 C9\9 

^C9 I <5^ C9t®rJ^t9 v£l9? C9t«fJ^t9 

‘C9'f99f’ C^^’f 95n ^ I 

1. 'Bltoil S i^) SOO^C Hg 9T91 f9'8ft?I!:«l 

'ci^irfef (FcO) f9f^9i; 

FegOs + H 2 = ZFeO+HgO 

(9) (?l*fi9S ( Ferric-oxide—FcgOs ) S < 2 (Tff^C^ 

'6 f%C9t9Ttfe 9Cn ^91 9t9 I C¥?lT>r 9t51C9^ 9^^- 

^Tt9 9t9C^ ^l99l C9^f9^ '®lfbsff ^91 9t9 I 991 : 

2FeS04^ = Fe203 “I-SO 2 d* SO 3 

4rf9'f^9t ^91999 f99t^f^9 ^t9«ftr9^ ( roasting ) 9^f99t'Q C^f9^ 
'HRprft^ bsfl 9^91 9t9 I 991 : 

4FeS2 "h 1102“^2Fe203+ 8 SO 2 T 

9lt^5tC9R 91 9sr99 9C9t9?9tt^ 9191 f^f9^ 9Jf9C®t 

4f9:9 ^r«99 9C9t^prf^ vil9t 9C9 9f999J 99 I 991 t 

Fc 203 -hHa = 2Fc0-!-H20 ; FeO-f H2=Fc+H20 
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s sit®! i ^ m% c^itsii « 

fift^»l*13J * 1 tf^"r ( pigment ) 

^I ’ ' • 

(^t) (Fe304) ^ (FeO, 

FegOs) ^tTTO 5|t^ c^iti^t?! bsfT ^ I : 

4H2O+3Fe = Fe 3O4+4H2 

2. «Jt?RR % cmi ^'« >ic«f ’fTc^?! 

Fe(OH)2 Fe(OH)3 ^ I . 

650°C ^t*1T*vC^<I <m^ 

f^% <21^ 

I 

« 

f^fetsr 't^fl (FeCla) '« C^Ptf^W?! 

f^fetTf T^ CFT^T^^ (FeClg) 

[2Fe+3Cl2=2FeCl3] 

4. (?|5?rt*r ^8TP|5^ [ FCSO 4 , 7 H 2 O ] t 

( green vetriol) ^ 1 ^Itf^l^ '« f^fapaFU 

C^?It>l (FeS04) ^ I [Fe + H2S64 =FeS04 + H2] \ 

'6 ^’n ^sff m, 'e 

^ I (FegOg) 

[Fe 2 ( 804 )3] “siU ■^tn I 

5. 'crf?i^ s c^t*r 

f^f^-hi cwf*i [Fe(N 03)23 ’ff^ ^ I 

[Fe(N03)3] ^ ^e (FcgOa 

+HNO3) f^fipirni I 

6. 150X 

C’ltf^Tfsf cmP\ (FeCOs) 911^^5 ^ » 

I 



(32^ ^ 

c^rt^ ^ 

(Iron compounds from natural ore ) 


(i) (?pf^ S 

FcCOjj 

("nm<i(tw) 


w 


4^ 

Fe 203 -^ 4" 
%f^l> 
(\5Tn^wr^«i) 

FeSg 


-6HCl->3H204-2FcCl3 

—SHaSO^-^SHaO + FeaCSOJs +[6NaOH] 

->2Fe(0H)3 + 3NaaS04 
—6HN03-^3Ha0+ 2 Fe(N 03)3 


(ii) C«Tt^ t 

h-2HCl->H25+FeCl2 
+ [2NaOHJ^Fe(OH)2 +2NaCl 
—Ba(N 03 ) 2 ->Fe(N 03)2 + BaO 
—H 2 S 04 ->H 20 +FeSO^ 

+ [NaHC 03 ]^FeC 03 


FejOs -^Half^TO'lKFeO-^l 
( ) 


'5ltSRrc*nT ( Test or Identification ) % (i) C»Ttf^t^ 

c^U c?i\^ 

^tf^1 

TO [K4Fe(CN)6] 

I f^ c^F^'m ’itrf>ii;t^ [K3 Fc(cn)6] 

fi|»rt^CST ^VS I 


(iii) cEpfw arr^rf^^ to 'snTcsrrf^^tsi «rr^'6?i-hitR^ 

(NH 4 CNS) ^ 5iT9i?i< ^ I 

c¥?rT^ vn^^f 9rf^^rc<ij ^ 1 
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1. c»rf^1 

^1 ^ sfl ? c«^T^i fsTWr^nf c»i«r i 

2. 'BTtTnR ^n f^*t 'srfjR^ Tf^T ? fwfTT >si5n 

3n«mj«i ^<sri irt^ i 

8. 'srtrr^srPF csifs^rr^ ^»ri ?5 tj c^ ? fr©tn ^ 'srfii^isT 

tt^ ? '^Sl «f*tM C*1«t I fV ? 

4. »tisT-'5f'^^’t f*if ? fwrr’r ttii ? «?, 

«sfnt«ff 5T<srl w^ i ^"nt^.Ji<^r?i^ ^rhe i 

5. 'srt^’T >6 '9 5tt«rr<!*i i 

6. 3if^5l, nTtt>r«'mMsr, C5\^ c^rt^fV? *1^ 

Tffi wisr fsfst I 

7. ^ '9 i 

« 

Questions to be discussed 

1. What are the important ores of iron ? How would you extract cast 
iron from its ore ? Give a sketch of the blast furnace. 

2. Give an outline of simple reactions involved in the preparation of 
cast iron in the blast furnace. What are the impurities found in 
cast iron ? What are the uses of cast iron ? 

8. How wrought iron is prepared ? State the chemical principle only. 
What are the uses of wrought iron ? 

4. What is steol ? How is steel prepared ? State the chemical priilciple 
involved. If phosphorus is present in the pig iron what type of 
furnace lining should be used ? What are the uses of steel ? 

5. What is the cause of difierent properties of cast iron, wrought iron 
and steel ? What is passive iron ? Why wrought iron is also called 
malleable iron ? What do you understand by tempering of iron ? 

6. What is rusting of iron ? How rusting can be prevented ? What is 
Ferric oxide ? How can you prepare it ? What are its uses ? 

7. What are the reotion of—(i) air, (ii) water, (iii) nitric acid, 
(vi) cone HgSO* and (v) chlorine on iron ? 

8. Write short notes on—(i) magnetic iron, (ii) rouge, (iii) galvani- 
zation of iron, (iv) passive iron, and (v) speigel, (vi) tenjpering of 
iron. 

9. How would you prepare malleable iron and steel from cast iron. 
State the chemical principle only. 




^ Acidimetry ; 

Alkalimetry ; >ltil1 ?1 Strength ; 

Indicator i —Neutralisation j —Titration ; (2W*I 

—Standard solution ; ^—Weak ; —Strong ; ^^ITts^ 

—Equivalent weight; —Basicity ; — 

Acidity } JHIOT Normal solution } OTf^ltlf ?1 ^*1? ^*1— 
Molar solution. 


[<2f?fc^r '8rt?i« sTi 'STTtf^ro 'S ’ffi’Fi 

c^r^ittsi I Ts 3T^«trm 

Ji^isrt srtarr? 's ^’>rT^?ri to 

Tti:^ Jiwrftn I 

I ^*1 'snrftf^ 'Q 

of'sui «fnim I] 

♦ift^l t vU^fS totCil 25 c. c. C^lT^I (NaOH) 

^^^6 I '*^Ttf»n5 (HCl) ^1 ^*r I 

I cm^ (NaOH) mi‘{ 

c^ I Trfhi c»n^i (NaOH) 

I» my\ 

c§#i c^ 'ii^*N »f5^i aF^rf’t^ ;?^*i 5rff%^l 

ift'Q I CTf%^, CWI C^^l 

»r^ ^ (NaOH) ft«T ^¥l C^ I vfl^ c^;fl 

3^«i ^ m cWl (HCl) c^f^csi M »rtwT' ^ 

vii^ cWl C>lt^ ?1 ^‘Hl (NaOH) 

f^«it^ tt»T ^rf^ I 










'«c^rrf^t^ 

*t?|-*if^ '« m hsft ^tC^ I ^‘*(1; NaOH+HCI 

= NaCH-H20 i ^<TS siW J{t^, 

• * 

(NaCl) 91^*1 N® «f9| (HaO); '« 

nK”^c^ M ^ I C^1 , 

;^^e| ^ I ^ 9lt9l I 


<2W3r5? ^ f9f^cSf3ro8f»t5T ( Neutralisation ) % 

>sFr?I ?I1 ^ Tl 

Tl ^511 ^ &lwr»R Tl I 

2Kf^^ M wrf^c^^ i^cwTcwcsi^ (H) ^ 

* * 

^ ^f%C5R (O) ^1 (OH) 5!?«i « 

^’«n J . NaOH+HCl-NaClH-HaO. 

W (Ionic theory) ^4 «rjT%^^ 

.► . • f 

'«miciT?j (H+>>n:y.^Tni^ 'srlw^ (OH") 

%• > «, 

^91^ (HaO) 'srf^firl ^5(1: 

"NaOH ^ Na"+OH"' 

s * 

+ + + 

HCl^i Cl- + H+ - 

• U 11 . 

NaCl+ HjO 

■V. 


W»4 

( Acidimetry and Alkalimetry ) 

^(rrf»i^ 's 

’ItTfC^ ^ irtarl ^ »tf%* ( strength ) irf5l1 w 
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'«irrf^c^ ^ifan ^ Thr, m?n 'sirtf^r®^ "r% 

?ri ^rfiii wfi?i 'srwr® ^taii ^1 Tti i 

?fCJT ^11,15 c.c. 5 % c»lt®1 10 C.C. sitarr? 

I 5 % ^Itait^ c^rpsi 

ar^‘f?? : 

100 c.c. C*rfwl ; 5 ^«| 5 'Stt’l NaOH 

15 c.c. .X 15=1 NaOH j 

^^Tfr: 

I 

NaOH+HCl=NaCl+H 3 O 
NaOH=( 23+16+l) = 40 j HC1 = ( 1+35*5 )=36*5 

40 >srf5I NaOH 36*5 <SiU HCl 

.*. . esimuci 

40 4 

15 c.c. NaOH 10 c c. HCl 

10 c.c. HCl 'sotf^C^ -684 vsrfsr HCl 

.-. IOOC.C. .’^xlOO^srHCl 

, . =6-84 itt3( HCl 

'5r<ts ^tc^cirff^45 *ff^=6-84% 

'sijtto?! 3(tin ^1 5rr%i ^-\ -^1 

*ff^ f^fsr ^^1 I 

'«(5filfe ( Acidimetry ) S ^ ^Vm 

^ «pnf^ c*!^ ^rfm 

( Alkalimetry ) S ^ ^ nt%^ 

^f^'s ^1 ^tist^ ^ c*i^ srt^n 

?1 ^ ^5|1 ^ -SFlKf^ ^1 

( Alkalimetry ) I 



^ »Tirf^ti (i) f^i ^ 

t 

'«rj11%® ^ ’•Flij '5[<»f<rl ®t^^rfart?i ^ 'srrt^M ^ffarf^ 

.|t?f, (ii) ^l^rs ^ vn^’l 
«•»» 

^ (iii) Tfin f^C’^ 5!^tC^ f^<i( ^ I 

20 c.c. 3r5[c«i 10 >5tt3i ^tiri 

;3^«f?l 1 c.c. Tft^^f R ’5 sm f^^rl 

^Tm\ cif^^ TTif I 


^'® ’*Ft?j ^1 'sirff^rc^^ ^ ^rf^rl siRtBR : 

«fW, f%^R "Sfjtfit^s 'e 

^ ( titration ) I 

f^w, «m^r fsRtiT 'srrff^^ 'q ^ <2f-i^R >i*«^f 

^ ^ ( Indicator ) I 

'sisst^ 5rfasl ^9r <2rcirf«?fT 

3r^«| ( solution of known 

strength ) I 

1. (Titration) S R-«f'rf%^ '« 

^ ^ iJtt^tnsrv »iT«rrw 

Vila’s ^1 C^«ff^pn 3Ftl^ ^t%1 flR ^ 

R fiM^i5T fkfm\ ^<11 ^t^(;|*t5i r'^ 

2. f51C^»r^ ^ ( Indicator ) % C^“n?t< ?(< 

»!-«:(< 

^ I C^ *i’N"nC»f vi|5F 

‘il^ 'il^^ 51^*1 '« Bf91 '6 

«i»mR *iTrc«^ ^ f^ic^ 
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I f9i^»T '^f»n:^ »R"ni?f ^iH 

^9! 9!?«l-WC9l^ I 

3. ®f>rt*l (Normal) ^ (Standard) iS^*| S 

^ ^311 fsjfc^?! ®f¥ ^ ^ ^jtf^—vfinin m 

^C«fT ^(t3i1 Tl ^fw (strength) Wt^Tl «rt^ I ®t^- 

^Ut?! 'aiTtf’rs, <rl 53^«fc^ ^ «W«I ^ %l^t^ 

m*\ I 5 % NaOH ^ cntm WAH I 10 % 

HCl'« 15 % NaaCOj t^t '6 I 

fafC^ ^ ^c^pfetora hftfe 

'tm ’iTf^ 't^fi 'tm c^\’f I fif»rsR 

I 

(gr»t^ af^«l i wtf^ cTO*l 

SjtoT 
5|t5lt« 

C^-f^faRtlf (CO55) ^ 

fit^arr*! f^"t^ 5F^m sn I c^m f^’^rft^r 
^1 I ^csitf^ (NH 3 ) 

^ I 

cffi^c^c3i -^p^n «fc^rf^ ^f>r5 ^e 

^f^TS ^ «Utf^, 1[t^C5tC5Ftf^^, 

>rr#p^f^ 'Q (HCl, HgSO^, HNO 3 ) ^'®rrf? 

'BitiR «ijtf^; 'sjjtcairfira'rsf (NH4OH) 

cmf^^'Q (NaOH '6 KOH^ 


1 . 

2. ^c^3? 

3 . f^n‘«frrf^5f 


^51 

\ 

^T®rr® (pink) 
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^31 m I '« t^FTrtl fsfC^n^ ^ 

frf^; 


(Titration) 

(i) ^ 

(ii) ^3[ 'sotf^ « 

(iv) ^f>l^ >6 \5l3f ^ 
(iv) ^ '®rrrf>r5^ ’I't^ 


(Indicator) 

^ f^m 


v2r5qt«i 

( Preparation of Standard Solution ) 

• 

'srjtf^'®, ^vn ^1 ^rf^rhr mn 

^ '5«s{’rrr® 'srrtf^®, 

«Ri ^jtf^^, '«'« *rN®i 

I 'smnt ^i j 

c^’t ipim^ 'e : 

1 . '6 (.Equivalent weight 

and gram-equivalent weight of acid ): 

i^ttcwTcsisr *tt'Qin m, 'sirrf^c^ 

^9f 'Qwsi-^fwTc’sp cnt i 

'srrsf 'sntte i m «rf^’itn=i^T?fT * ^%^«r “rrc^ vstt^i 

^airi ^ i 

36-55lt^ HCl (3 -f 35-5)-4 fifRs^mcTf^lT 1 m 
98 m H2S04(2-i-32+64)"Ji 

2 <stt^ ^?t^5tc«r5T 

.*. 49 <smi H 2 SO 4 -V 11 1 'srr^ ?rftc^«R 

63 vsrf^ HNO 3 (H-14-f 48 )-v 4 •fiff^Tf’t^’fJ 

1 ^ ^c^tcifjr 
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^»rhi5r— 


>5mi-^^m^=36-5 ^ 
=49 5it^i 

srr^t* = 63 .srr^ 


fitf^^t’tstrTf’fT ^t^CWtC^fCJTSI ^Tn^JI ^tTl 
^1 C^f5Tf%1& ( basicity of acid ) ^1 ^ I 

'®[Itf^C^ ■5rf^-^51Tts^ Csitil >ijif; 


<cutfe5^ alt^ 




1 j_Q(5-(5 

HCi'ii^ 5rr3i-^5im^= — =36-5 m 

14.144.48 

HNOg-vs^ m = -T ^ =63 m 


2. ^i(.‘?l^ 'Q <5ft^-^^jt\^ (Equivalent weight 

and gram-equivalent weight of base ) I 

'QWSICSF ^ 

I 1 ^ ITS ^ 

>i"^<^’r 5PC1I ^ ’ptc^^ 'SJt^-^^im^ 1 

^Itf^ (H) 

(OH) I [HaO^H+H-OH**] 

OH-’^si^ *i*N^ri ’^t^i 

^t’t 'srr^i-^sijfs,:^ l^ef^ ^ | 

.««« arsTTtoTE-^^^ ^-'5lt«rft^ 

^ ^*tfw 

'^^^tiaRr 'sijtf^arrf^ ^ «iTtf%f%1& 
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^ W'Shi ?! 4mi? femi «i!f 

•fWl? H* 5^16 H-1!|3|T-Tii «c,it,i, I ,,,. MgO+2Ha= 
MgCi+HaO i m®)! ar^fs 

O-liisit^^ sg ^5tg?l '*ijTfi|®5trf?\sl' 

«I (?irarc® (NaOH) OH-^^c« i, 

NaOH-ai, =??±[y-J = 40 at,! 

KOH-ii? 

“ ^TTsifjlTt^ 0H-^5|C^W 


n*N^2; Ca(OH)3-^ir amf-^?rjT^=f 




■-37m \ 


£t 

CaO-il?4mt-^^m>r=^-°4—=28, Fe.Os-^? 

100J.AQ * ^ 


l??+i§=26.66. 


3. q?i:*t?r « aiw-^m^ ( Equivalent wt. and 

gram equivalent wt. of salt ): 

t(P^ *tt<3in m c^^ 

^nrtK'^ I iitsf 5r^«i 

( ^c^cwcs?^ ) i(T^ ’(T'eni Tnr .iiTsf 

<sit^->|5nt<^ I 

^T^il’c^Tsrj^i' 

9HC*t« ■Sl'na =_^e^ 

3 = ■5r('5r-’air«tf^‘as’ 'e'sfir 

«(T^.*>f^5{T«3[^ 51‘^^IU X C>fT«i7vir 

C’flfs^tTl (Na 2 C 03 ) 

^ 23 x 24 -12+16 x 3 106 ^ 

TSa-« Y 


^Kc4c&?r (CaCOg) 'Sftsr-^sfjt^^ 


_40+12+16x3 

1 x2 


100 (-« «t+«r 

'Y'~50 'Sitsr 


111—22 
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(AgNOa) 


108+14 + 16x3 


1x1 


' = 170 iTN 


(CUSO4, sHgO) 

63-5+32+16x4 + 5x18 2495 ^ 

--=_^. =124 75 4^1 

(MgO) >5rf^-^5irK^ 

=24+_1fi=10=20 at:. 


:TOt^^ 'HTtfirs, 'Ra^ 's «w 


(Acid) 

«rf*rt’5^ 'e«f5r 

^r-a3iTt5«i 
^ c^fjif»il5 

1 

1 

2 

3 


HCl 

HNOa 

H 2 SO 4 

H 3 PO 4 

36-5 

63 

98 

98 

'annpl^ 

36-5 

63 

49 

32-67 

( Alkali or baso ) 

'»rjTPro 4rr?^i 

’Ti 

3rf5f-'5*iTT<^ 

c>rf^—-NaOH 
*t&Tn—KOH 

Ca(OH )2 

«(TtWtf^ 1 —NH 3 

^rfcsrrf^irr^f 

NH 4 OH 

>(Tt5tc5rfiinr5f MgO 

40 

56 

74 

17 

35 

40 

«rT*tf<^ ><3*351 

1 

1 

2 

1 

1 

2 

40 

56 

37 

17 

35 

20 

(Salt) 

*1514 

arrar-^sfiT^^r 

cmr^Tlt^f NajCOa 

106 

2 

53 

^Jt^if^tsi ^T^W^CaCOg 

100 ^ 

2 

50 

CJPT^rt^-FeCla, 6 H 2 O 

270-5 

3 

90-71 

AgNOa 

170 

1 

170 

m5lC^-CuS04, SHaO 

249-5 

2 

124*75 

Csmt^^—AgCl 

143-34 

1 

! - 143-34 
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ft 

( Normal Solution ) 

< 11 ^ •tf^^t‘1 c^u ^?f <vm ^%i looo c.c. 

\5«in 1 •RRTt^T 0^*1 

^ (N) vH^ ’^fsn I (N)HaS04, (N)NaOH 
—'e cmul i 

snRrm ^vss\ : 

1000 c.c. (N) H2SO4 ^*1 «rtc^ 49 ^ H2SO4 
1000 c.c. (N) NagCOg 53 ^ NajCO, 

1000 C.C. (N) CUSO4, SHaO-•■ .12475 m CUSO4, SH^O 
1000 c.c. (N) HCi 3r^«i 'irrc^ 36'5 «5rr^ hci 

1000 c.c. (N) NaOH . 40 NaOH 

1000 c.c. (N) KOH . 56 ^51 KOH 

1000 C.C. (N) Ca(OH)2 . 37 m CaCOH), 

(?rf9rt? ^ ( Molar solution ): OT 

'e^Tc^'s *\rm 

cfm\ >rf^ I ■ * 

1000 C.C. ^^4 'emsni c^tJf 

<irrc^ ?r4«rc^ 3f^*l ^ c’lW^ ^ i 

H,804-ii^ c»rt«it^ a-^i 1000 C.C. c® H.so* «rfr^ 98 aftif 
pR H.so^.diir sr!wit»« ,1 ,) HjSO* ^ttrf 49 ansr 

HCi-ij? csrfsitu wi .. .. >. HGi <frrT ee-s 

HOi-^^ sni^nm ar^jm .» » ». hoi Tfc^ee s-jrm 

c^\c^rsr 'e >5rr3f-^^im^ ^ ^C4 

C^T^lT^ '« TOTT^I TO1 ^ ( strength ) I 

^ •ifi’spr?! w sr?i5ijt9i ^ ^ *if^ 

TO I 
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f ^ Wx-r ^rfarm ^ ^^T?i wl ^ i vn^’f 

aRc«f?f *tf^i5f c^m^ ^ ;•' 




'e^sr 


(N) 


(Semi-normal) 


( 2 ) ^ -SN 

i 

(Decinormal) 

1 


tV 

(Centi normal) 

1 

mo) ^ -oiN 


(Twice normal) 

1 

2CN) 

2 




1000 C.C. (N) HCl vrfc^ 36-5 ^tt^i HCl 


1000 c.c. (? 

^)hci ... 

... ?p4it5tHCl 

1 

imc.c.{l 

^HCl - 

... -^|?«i|HCl 

1000 C.C. X (N) HCl - 

...Xx 36-5*11 HCl 


100 C.C. (N)HCl .-r- OT HCl 

10 


;. 100 C.C. (N) HCl S 1000 (i^) HCl 

1 C.C. (N) HCl 3 10 C.C. HCl 

s10XtVc.c. (N) HCl 

^>n, 10 C.C. of X (N) HCl=(10y X) c.c. (N) HCl 

>8^ >tt'rr5‘i "jaiiftai C5i<n ?ni.— 

Y C.C. X (N) afVl E (Y X X) C.C (N) iS^ 
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'STtvZri ( Change of Strength ) 

*TC3P 1^ I ^5T^, 

v£i^5rfirr?i 3?4c*ni ^ >Tt*('r?i«f^3? m 

(J\ ’?3[ «?T5I1 I 

^artc^ s^TOm «rtart? 

( PrtC^ntage strength to normal solution ) s 

10 % NaOH-^«l ^ JiK^irrsi 3??r«l y 10 % NaOH 
100 C.C. mz^ 10 NaOH 1000 c.c. 10 x 10=100 

m NaOH i fk% :9^C*I 1000 c.c. 40 m 

NaOH i 1000 c.c. 100 slT^l NaOH 
= i^(N) NaOH=?;5 (N) NaOH' 

10 % NaOH ;3^«! = 2'5 (N) NaOH 
^TC=I, 6% NaOH = (N) NaOH W 

5 % HjSOi = ~ (N) HjSO* apM 

4 % HCl 3^4=,(N) HCl ^4 

2. iRRm «rtartc^ (m fwTc^ 

* 

Normality to gram per litre ) i ^ 

«rf% t^cif <m ^^=5OTjt5i »rtnn x 

[ Gram per litre “Normality x Gram equivalent ] 

■srf^ 1000 c.c. : 

(2N) HCl = (2x36-5) m HCl ’ 

(3N) H2S04 = (3x49) m HgSO^ 

(4N) NaaCOa =(4 x 53) .stt^ NaaCOs 

'78 1^1 NaOH 1000 c.c. NaOH W 'STtC^ 

( ^aOH 

200 c.c. 1'5 (N) NaaCOs af^iM c.c.-C'® NagCOg 'Bjtc^ 

/I 5 X 53 X 200\ -1^ f^o 
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atf% art^r ferret «i1i5liir 

( Grams per litre to normality ) * 

■feBmfft, iRTOtsT J|lan=9!^ 

atm 

Normality 

(jram Equivalent 
1000 C.C. NaOH TO 8 sttn NaOH=^ (N) NaOH 
1000 C.C. HCI 36'5 HCI 

=^g (N) HC1=(N) HCl 
1000 c.c. H2SO4 98 iSrfai HgSO* 

=1? (N) H,SO*=2 (N) H^SO* 

(i) fii«m ^ s- 1 c.c. (N) :?^«l = 10 C.C. 

^ s- ^ ?rtlirt?l ( Strength ) ^fJTS ^ 
aR«l 5nq (Volume) <2l»tR^ ^j:?i I ; 

NaOH, HCI 'e H2SO4 —^«rraj5R 40, 
36*5 49 '5(<t'5, 40 NaOH «2}nfi|^ 36-5 vSTfsi HCI, 

49t.2mi H 2 SO 4 ; 

siwf^l ^*ra »!*n®1 : 

1000 c.c. (N) NaOH ’’TTC^ 40 iSft^ NaOH 
- 1000 C.C. (N) HCI ‘Ttrf 36-5 m HCI 
1000 C.C. (N) H2SO4 orfe^ 49 isrrsf H2SO4 
1000 C.C. (N) NaOH ^ 1000 c.c. (N) HjSO^ 

1000 C.C. (N) HCI 
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1 c.c. (N) NaOH 1 c.c. (N) HgSo* 

Ic.c. (N)HCl 

«T<t^ 1 c.c. (N) ;y^*ni c^-c^tR ^ 1 c.c. (N) 

sr4c*ni (T^ I 

(iii) 

^Botf^TOf arfgi (Si)_*crt ^i» (Vg ) 
'5iTt5mfir?r srtauSa) 'cijife'5?r«it^'5«?iVi) 

«i<K, wtf^TOTr srtari (so x (VO 

=^5ijt9r<pt^?r srtari (so x Tv*) 

[ Strength of the Acid x Vol. of the Acid 
= Strength of the Alkali X Vol of the Alkali ] 

(iv) ^ s- c£rsi»ri{ f^!ii 

’IT3IT?I ir?l3(rr^ srrajt^ (Reduction to Normal 

Strength ) S 

(^) l5c.c. (N) 'sirtt^^sSc.c. ’fht i 

' sfCT yflil, ( strength) C5Clf I 

(15-5) c.c. 

10 c.c. 2 ff^ 5 c.c. ’spf?i f^nr^ I 

(^) 100 C.C. 2-5 (N) == 100 X 2*5 c.c. (N) ar?«l 

= 250 c.c. (N)W 

(250-100) C.C. 

«l<T'5,150 c.c. <2fr^ 103 C.C. ^gs^cci fa^^tTlc^ I 
(^) 20 C.C.-25 (N) = -5 (N) m 

= (-5 X 10) C.C. (y j = 5 c.c. (^J ^*1 

(S) (^) ^ ^ 

(20 - 5) ^<K 15 c.c. l 
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^‘fsrlS lOcx. •5(N)HC1, 25 cc. 1 (N) HNOg 
75 C.C. -2 (N) H2SO4 ^sj 1 f^iaf 

^TUl (Normality) y 

10r.c. •5(N)HC1 =10xi =5 c.c. (N) HCI 

23 c.c. *1 (N) HNO3 =25XtV=2-5 c.c. (N) HNO3 
75c.c. *2 WH2SO4 =75x| «15c.c. (N)H2S04 

(N) 

= 110c.c. =22'5c.c. 

f^af ^TTf>ii:^?i TOi i ^ ^ «ii®T^ ?rfvin=x (N) 
110xx(N)s22*5(N) 

•■• *=?^7f(N)=-2045(N) 


.£J^T«i ^ IS^«i 

( Preparation of normal salt) 

1. ^»W<^5nn:3l51 (dccinormal)^-^) (?Ttf^m^C5(^ 

(Na 2 C 03 ) <5^*1 <2|^§f% ( Preparation of decinormal solution 
of Sodium carbonate ) : 

bsff 5-3 <3Jt^ NaaCOg «tnT«R I 

% vii^fS (751^ Tl 'fiCiat? (?r^5C9r ( Weighing 

bottle ) m SI'S 5‘3 ^ C*ltf^t^ 

(i^agCOg) m I 5*3 orrf^t^ 

1000 c.c. jFtu? m I m ‘Sitn c^tfwr^ 

I 3^1*1 W9| Fffil?1 

3 frc^?l 1000 c.c. ^ ?t^f JTf^ 

»!« I 

^'5^ Wl NajCOs I 
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^ 1000 C.C. 250 c.c. 3pt^ CW'€¥j C^lTf^llt’I 

•• 

(NagCOs) 5'3/4 = 1*325'Sltsi100 c.c. 

W\^ C^'m NagCOg 5*3/10 = *53 m I 

* 

( Factor ) ^1 

sjc^lTWsr CJit C^s? *1?t< 

wi *<3 i '»tt c^i-'e^ «ii3rtw^ 

cTOi c?% ’if^^rf?:*! igt^j ^ 

^trcir *rf^ ^ ^tMiI ^ i 

3C=T 5*3 mm NagCOs ^ ^ 5*3552 -STT^' 

viJ^ ^ 1000 c.c. ^31 ^1 1 


CTO TO1 |~| CK^ f^f C^f“l I 


c^fn : 


5*3 NaaCOs 1000 c.c. TO f^*fTt^1 


*|»«B •■• • 

5^3(16) ■ 

... 

5*3552 >slt5l-” 

5*3552/N\ 

5*3 no/ 

• • • 

5*3552 mu NagCOs 1000 c.c. TO 

« 

l'0l(~) NagCOa bsfT ^ 

vii^ 1*01 »fN^Tc^ m vyi 1 


M 1 c.c. 1*01 1 

=1-01c,c.( 

:fo)- 

.*. 1000 c.c. 1*01 

^<1«| S1010 c c. I 

ifoh^ 


roi (^) NaaCOg (1010-1000)= 10 c.c. ^ 
^ I 
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2. ?»|?lt<»r SHRIt^T ( dccinormal) 

iS^*l <2t^% S (Preparation of decinormal solution of 
sulphuric acid ) 

(H 2 SO 4 ) <2rt^-^5uT*N^=49 1 

H2SO4 TO «rar 4*9 m 

I f%i 4’9 >srf^ '««R ^1 I 

^• 1 , 'sgTf^ns ^^^'6 ^Tn I 

(H2SO4) *rr<rr?i‘i 95 % 98 % i 

^ erf’ll ^ I 

»irni esf^ I 

3 (C 5 T ?P^, 97 % T^rs% I 

97 «srf^ 100 ssn^ »|ifj(t?i«i 


49 


100 


y/x4-9 
=5'051 


^rrsjiiii ^tf^, m =x M=v x d ] 

^ ^?i^=i85 (c^m^ii c^'^n ‘htc^ ) 

V=^^=- 273 c,c. 

D 1 ttD 

273 c.c. *1t«^1 Tf|C4 4-9 vSt^I 

I 

273 c.c. Tl »lt^TC^ 

>rrni 1 vfi^ 'srrff*!^ ^tf’i^ii 1000 c.c. jftc^ Ftfoi^i m 

1000 c.c. f556 <1^^ jpT^fB *i< ^fr ^ 

H2S04-<fl^ (lu)^^*' 

(accurate) cS^«| iill I 'silt5i 

^1 354'! >T^4 I 

’srr?^^ ^51 m i 
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sftiSl 2 ^sijaiT^ (7itf%^t5( »n:^ 

>;t3iT? ^Ttf»i^ < 2 }»rf^^ ^r^«ri 'satf^’s^ ^it^ii 
<p ^1 ^ I . , 

(E) ^ (]^) 

^4c*r^ ’icT 'citfliart^ ^T3rnr ^ 

^ I 

WH, 10 c. c. ^1^1 NagCO., s9'5 c. c. HaSO* . 

.*. 1000 c. c. NagCOs =950 c. c. H 2 SO 4 

_ _ > 

1000 C.C. 1^1 NagCOs ^tc^ 5’3 'Slt>l NaaCOs 

5*3 >s\U NagCOs 4 9 >5^1 H 2 SO 4 

=^^?It*N 950 c. c. ^Ttf^C^ W ^ItC^ 4*9 ^ 

H 2 SO 4 wrf^l^ I 'siTtf*!!:^^ (1000 - 950) 50 c.c. 

(-^) H2SO4 5 ife^ H2SO4 

. » 

'Sim (-^) HCi ^1 HNO 3 OT 

m NaaCOg ^<ic«nr >fc?p ?1 

5lfe^ (1^) HCl ^1 HNOg Jff?!*! ^91 TfK I 

3 . NaOH (5^«l [Preparation of (^) 

caustic soda solution): 

(NaOH) ^ ^^^ = 40 j (^) 

^ 4 ittsi C^rTst?! <smm l (NaOH) 

^ntCt «t?t<, c^rf^l »if^^‘^Tc5r 'eif^r ^ 1 
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f *mR—^f's 


ar^f^ 4 srrsf c*lt®1 (NaOH) W 
1000 c c. JFtl^ Ifs? C^rhst^ 

(iu) ^' 

’PT?! ^rtf^ il^*! ^1 

3 it 3 ii filf? "^iji I '®(<t< 5 «, '«rlg?rt^^ 

NaOH 112 ) HCl <1 HgSO^ ^*ng JSRC'f? ^ 

€l»tfiiv5 *i{^ ^n'\ ^ I 

51 C 5 : ^ C’f^ cm 25 c.c. NaOH 

s 20 c.c. ro55 (-~J ^rrf^ w i wrf^, 


X ^rtm= 
20 x 1055 
25 







"srrspsiTf^^ j NaOH 1000 c.c.C^ '^TfC^ 

3 38 ^ NaOH 


(Sfftarftt'« OT^tft ( Primary and Secondary 

Standard ) S 4 mt^ 

T<?11 ^ Tl <2W*I ’l^t^l 

«®R «rsiH 

^511 <Sft^5rlft I 

^-c3ptcsi^, ^■35TTf? I ^1 

^«n, c*jt®i, ■«iTtPn5. c»iTf%ff5f <(t^iii-^t®ic# 

I 


(Calculation) 

How many c.c. of 36 (N) H2SO4 soln. is required for 
the preparation of 60 c.c, of 6 (N) H2SO4 soln. 

60 C.C. 6 (N) H2SO4 mu «? 9 l ^ c.c. 36 (N) H3SO4 

mvsm r 
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* C.C.X 36(N)H2S04s60 c.c. x 6 (N) HaSO* 

60x6 (N) 

.. XC.C.- 26 

10 c.c. 36 (N) H2SO4 60c.c. 

60 c.c. 6 (N) H3SO4 I 

^/"What is the normality of NaaCOg soln. made by 
diluting 15 c.c. of 9 (N) NaaCOs with 75 c.c. of water f 
15 c.c. 9 (N) NagCOs 75 c.c. Na-aCO* 

mm ? 

15 c.c. 9 (N) NaaC08+75 c.c. W^s90 c.c. 

Na2C03 I 

'srfinsiTi X ^rrni='smn55ra x 'sm^ 

.*. 90 c.c. x(jr) Na2C03*=15 c.c. x9(N) NaaCOs 

90xi^N) 

NaaCOg ^rr3n = l‘5 N 

3.y^ow many c.c. of 9 (N) H2SO4 soln. will be required 
to neutralise completely 20 c.c. 3’6 (N) NaOH soln ? 

20 c.c. 3 6 (N) NaOH c.c. 9 (N) 

H2SO4 f 

Vi X Si = Va X $2 

1; X 9 (N) H2SO4 s 20 C.C. X 3 6 (N) NaOH 
20x36 


x= 


^=8c.c. 9(N) H2SQ4 


4^^/What is the normality of a HaS04,18‘6 c.c. of which 
will neutralise 30 c.c. of 1'55 (N) KOH 7 

0118-6 c.c. H2SO4 30 c.c. 1-55 (N) KOH <snf^ TO 
>0311 f 

18*6 c.c. X (N)s30 C.C.X 155 (N) 

30x1 55 


X — 


18*6 


=2*5 (N) 
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Calculate the amount in c.c. of 0*1 (N) H2SO4 
necessary to react completely with a soln. that contain 
0*125 gm of pure Na2C03. 

0*125 m NagCOg ^ rtf ^ 

C.C. 0*1 (N) H2SO4 r 

NaaCOs-ilfl ^^T*v^=-^- = 53 ^ I 

. *. NaaCO 3 ^11311 = ^ (N) = *00236 (N) 

*00206 (N) NaaCOg =*00236 (N) H2SO4 
.*. X C.C. 0*1 (N) H2S04== *00236 (N) H2SO4 x 1000 c.c. 
*00236x1000 


X c.c. = 


*1 


^r!:M^^ = 23*6 C.C. 


, 6. It is found that 25*5 c.c. of H2SO4 completely react 
with 1*96 gm. of pure NaaCO3. What is the normality of 
the acid soln f 

25*5 c.c. HaS04 1*96 vSTT^ NajCOa 
Na2C03->ii^ vsjm ^5iTtT=y-§ = 53 


NaaCOs (N) =0*037 (N) 


0*037 (N) NaaCOa s0*037 (N) H2SO4 


sj- 


25'5 C.C. X * (N) = 0-037 (N) x 1000 
y- 


0037X 1000^ HgSO* 


25-5 


How many c. c. of 20*2 per cent by wt. of active HCl 
having sp. gr. 1*10 will neutralise 20*5 c.c. of 1*05 
NaOH soln y 

c.c. 20*2 % HCl (sp. gr. = l*10) 20*5 c.c. 


1*05 (N) NaOH ? ] 
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HCi no ^rc’tf^^-wci^i'si^ic. c, 'e^^ 

110^1 

.'. 1 c.c. 20*2% HCl-v^ itr-eiTj 

=( 110 X <!mi=-222 ^mi HCI 

;. 1000 c.c. HCI-^ ’TTe^ ^=222 nt^ HCI 
1 (N) HCI=36-5 m HCI 

HCI ^5fit9i 3iti5l=m (N) 

OO D 

=6-082 (N) 

ViXS,=V2xSa 

20-5 c c. X1-05 (N) NaOHs^; c.c. x 6*082 (N) HCI 


X c 


,.=20:5cc,x1^)^ 
6-Ud2 (N) 


1, 25‘5 c c. of HCI ( sq. gr. 1*10 containing 20*2 % by 
wt. active (HCI) neutralises 21*5 c.c. of a NaOH soln. 
What is the normality of the NaOH soln. f 

25*5 c. c. HCI (1S1F51*10 viiTs srfiff 

20*2 %) 21*5 c. c. NaOH W I NaO^ 

75f^ 51*1^1 HCI=6*082 (N) 

ViXSi=V2xSa 

25*5 c.c. X 6*082 (N) HCIx a: (N) NaOH 


25*5 X 6*082 


21*5 


-=7*2 (N) 


9. If 20 c. c. of 0*45 (N) NaOH soln. is added to 30 c. c. 
of 0'32 (N) HCI, is the resulting solution basic or acidic 
What is normality with respect to (a) the basic or acidic 
final soln. {b) the salt formed by this neutralisation y 

20 c. c. 0*45 (N) NaOH 30 c. c 0*32 (N) HCI mm fsifsT^ 

5(1 {a) 
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^ iy^c*r5r TO/t^ ?rin ? {h) »Rc«tw 

^'5 f ] 

20 C.C. X 0-45 (N) NaOH=9 c.c. (N) NaOH 
30 c.c. X 0-32 (N) HCl «9'6 c.c. (H) HCl 
TJl 9 c.c. (N) NaOH s 9 c.c. (N) HCl 
(N) HCl ^1% 9'6 c.c.} HCl 

=(9'6-9) c.c.=0’6 cc. 

(а) *fC^ Ji^5r 20 c.c.+30 c.c. 

= 50 c.c. 

50 c.c 0*6 c.c. (N) HCl 
.'. ^ (N) == 0-012 (N) HCl 

^^*1^ ^arl = 0-012 (N) 

(б) NaOH+HCUNaCl+HaO 

9 c. c. (N) NaOH 9 c.c. (N) HCl 

9 c.c. (N) NaCl I 

4^ 9 c.c, (N) NaCl ^^‘1 50 c.c. j 

NaCl JlOTq stall=/g (N) 

= 0-18 (N) NaCl 

NaCl ^?l3)rr^ ^fai1 = 0-18 (N) 

10. How many c.c. of 10% NagCOs soln. will neutralise 
1 litre 6f HgSO* soln containing 4*9 gms. of acid f 

[ 4-9 m H2SO4 ^nr*l^ fnil 'i^f\ ;g^«| 

10 % NaaCOa f 

vfi^ a?^«l 4*9 '5|<^ f g m H 2 SO 4 ^m-\ m I 



^jrf^ '6 
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H2SO4 JR 'srRwni (^) NagCOa ^Wf^TS I ^^1 

^tfsr 1^) ^^*1 NagCOg ^'m\ ^ = 5-3 vStR 

10 'STR NagCOs *tf'ei1 ^ 100 c. c. im 

:. 5*3 . X 5-3 c. c. „ 

=53 c. c. 


11. How much Na 2 C 03 will be required to neutralise 
50 c. c. (N) H 2 SO 4 'f , 

[ 50 c. c. (N) H 2 SO 4 < 2 r»rf^^ '«WiR?l 

NagCOj -sfGlW r ] 

50 c. c. (N) H 2 SO 4 S 50 c. c. (N) NagCOs 
100.) c. c. (N) NaaCOa nt'Q^n 53 ^ NagCOj 
50 c. c. (N) NaaCOs . 2*65 m Na^CO^ 


12. 22‘5 c. c NaaCOs neutralises 20 c. c. HNO 3 . 

Determine the normality and gram per' litre weight of 
NaaCOg. 

[ 22-5 c. c. NaaCOa 20 c. c. 

f?5JlTR NagCOg-^^ mm r^^VK «fr^ NaaCOs- 

'e^fST 


22'5 c. c. of NaaCOs =20 c. c. HNOs 

=20 c. c. 01 (N) HNO 3 

Na,COe TW- 

_ 20X 0JJN) _ .Qgg 
22 3 


III~23 
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1000 c. c. (N) NagCOg-vil?! ‘tT'e^ri ^ 53 NaaCOg 
.*, 1000 c. c. -089 (N) • • • ' - 53 X -089 

= 472 vStt^ NaaCO., 

Ll - 

ra.' '25 c. c. alkali is mixed with 8 c. c. 075 (N) soln. of an 
acid and for its complete neutralisation 15 c.c. ‘8 (N) H2SO4 
is added. What is the strength of the alkali ? 


[ 25 c. c. TtH 075 (N) 5rt3rf?l 8 c. c. ^ 

^ Brar 15 c. c. '8 (N) 

HgSOA’OT I ^ Tl »r% ^ ? ] 

8 c. c. of 75 (N) Wtf^'S = (8x 75) c. c. (N) 

15 c. c. of '8 (N) H2S0.4 = (15x - 8) c. c. (N) HgSO* 

= (8 X 75+15 x *8) c. c. 

= 18 c. c. (N) ^tr>P5 


25 c. c. X (N) ’^slS c. c. (N) I 

. •. X=-if=72 (N) i 'Utm = 72 (N) 


4-1 


25 c.c. N{iOH soln. neutralises 22’5 c. c. of a di-basic 
acid. Molecular wt. of the acid is 126 and 250 c. c. of the 
acid contain 1‘4175 gm acid j 10 c. c. of the same alkali 
neutralises 8 c.c. of HgSO^ of unknown strength. Determine 
the normal strength of H2SO4. 


[ 25 c. c. NaOH 22’5 c. c. 

«sr»rf^ I 326 

250 c. c.* 1-4175 I 10 c. c. 

8 c. c. ^it 3 rr?[ H2SO4 1 H2SO4 

-v£i^ ^ I ] 

t 

(N) 1000 c. c. 'srfClE 

63 »5rhf ^sfjtfins 
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'srfwUftf^, 

250 c. c ^f^TS TO ^ r4175 m 

/. 1000 C.C. ••• .5‘67 >sjt;i 

• • 

3rf35i=^ (N)=-09 (N) 

w 

'STO C?«f1 m, 25 c. c. ^ m =22*5 c.c. 

W110 c.c. ^ s9 C.C. ^f>n5 

^ cipn m, 

10 c.c. ’VU 3r^«l s 8 C.C. H 2 SO 4 

8 C.C. (X) H 2 SO 4 S 9 c.c. ’09 (N) ;5<l*j 

5iti5l # X 

•I 

X (N)x8=9x-09 (N) 

x=?f =>^12 ] - 

H2S04-i<i?i 5^311=roi2W • 101 a 5 f k) 

u 4-~20 c.c. H 2 SO 4 soln. neutralises 21*2 c.c. 3 % Na 2 C 03 
soln. How would you change the strength of the acid to 
deci-normality ? • 

[20 c.c. H 2 SO 4 21*2 3% NagCOg 
'TO I 5[t3rfc^ ?f3rfTf 

^fro? 

« 

3 % NaaCOg ^^*ni arnsl- 

20 c.c. H 2 SOi'= 2 r 2 c.c.?| NagCOg 

_ 21*2x30^ /N\xt rn 
*= NaaCOg <y^®l 

sl 20 c.c. (^) NagCOg 31^1 


10125 
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H 2 SO 4 5t3rr^ mU w 

(120 - 20) = 100 c.c. «ff^ 20 C.C. 5 c.c. W\ 

1‘ c.c. I 

\J^ *524 gm. of NH 4 CI is dissolved in water and 
50 c. c. (N) KOH are added to it. The soln. is heated till 
ammonia is evolved. The rest of the soln. is neutralised by 
30’95 c. c. of (N) H2SO4. Find the percentage strength of 
NHs in NH 4 CI. 

I 

[ 1*524 .ifpi NH4CI 50 c.c. 

(N) KOH I *1% NHg ^^^=1 

^ I 30*95 c.c. 

(N) H2SO4 ^^1 I NH4Ci-<ii^ 

NHg ? ] 

30*95 c.c. (N) H3SO4 =30*95 c.c. (N) KOH 
( 50 - 30*95 ) c.c. (N) KOH «fnt®R NH4Cl-^^ 
NHs b$fl ^?rr?i ^ I 
(50 - 30*95) = 19*05 c.c. (N) KOH 

sl9*05c.c. (N)NH3 i 
'snrfc^ltf^m (NH;0 5tt^i-^5im^ = 17 
'sR^rl 1000 c.c. (N) NHa NH 3 17 ifR 
^««R 1 19*05 c.c. (N) NH 3 ••• ••• *32385 

1*524 5}t3i NH4CI-^?I 5|WT *32385 ^ NH3 

100 m nh4C1-4^ 3[w ^^^^^*^^=21*3.5rr3[ 

1 524 

17, How much HCl will be required to neutralise 

lime obtained by heating 1000 gm. of CaCOs ? 

[ 1000 m CaCOa (R-^ ’(t'6’91 

HCl 5rr%^ v 
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CaCOg-ii?! 5Jt5(>^5|m^=50,^, lOOO m CaCOg 
20 CaCOs-di^ J^rr^l l 20 at^l-'^siTn^ CaCOg 

20 >srm-^5^rT*N^ nRl^«l CaO 30 vSit^ 

CaO w 2tt?T«f5? 20 HCl 

m?n, 20 (N) HCl 

mA\ 200 HCl 

U8^4' 74 gram per litre NaOH solution is prepared. How 
much HCl gas in c. c. at N. T. P. will be required to 
neutralise 60 c. c. of alkali solution ? 

[ i2|f% 474 ^ NaOH ;5^«1 I 60 c. c. 

’sf-1^ ^»(3[5T N. T. P.-C'S HCl ^Tt*l 

V ] 

1000 c. c. NaOH 4 74 NaOH 

= (N) = 1185 (N) 


60 c. c. ’*Ft^ = (60x 1185) c. c. (N) ’^FT^ 

1%^ 1000 c. c. (N) W N. T. P.-:^ 22‘4 HCl spiff's, 

HCl = 36‘5 m HCl = 22*4 

N. T. P.-z^ ] 

.'. (60 X1185) c. c. (N) NaOH N. T. P.-C^ 

= 1592 HCl 

\-i^<^ow much NHg will be evolved at 27°C and 750 mm. 
pressure from 10 gm. of NH 4 CI '( How much H 2 SO 4 


will be neutralised by this amount of ammonia ? 

[ 10 ^ NH 4 CI 27“C 750 mm. ^ NH 3 

NH, '^mz^ H 2 SO 4 'sitT^ 

? ] 
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10 511^1 NH 4 C 1 =^ NH 4 CI < 11 ^^ 


NH 4 CI N. T. p.-:^ NH 3 ’IT'QTH 

X 22*4 =41869 f^ffetH I 

Do D 

[ ^«l, 'Sff% ’fTtfhl N. T. RC^=22'4 ] 

2TC ^8 750 mm. Ft^*t 41869 NH., nitc*!? ^sit^ 


^ = V c. c. 


v=:= — fk'm [ 

750x273 L 


ViPi^VaP^l 

“Ti ta J 


N. T. P 41869 f^t?l NH 3 
= f^^)x49^m(HjS04 

= ftimi (N) H,SO, 


= 1*869 |^|h2S04 


^^p20r A solution of caustic soda prepared containing 4*74 
gms./litre. Calculate the volume of HCl gas at N. T. P. 
which when dissolved in water will neutralise 60 c. c. of the 
alkali soln. 


[ 4*74 'SiU NaOH OT 

^3^ I N. T. P.US ^ HCl itlt*! 

60 c. c. ^ ar^®!' 

^1 ? ] 

NaOH3^«l^ ^311= '^(N) 

.*. 60 c. c. ^*1 = (60 X ) c.c. (N) = 7*11 c.c. (N) 
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1000 c.c. (N) »«rrc% ^ (NaOH) 

711 c.c. (N) NaOH 3?^*! 

~ ’OOTll 

^3(-^sgfs^ ’Ff^ »nr^5imc^^ HCi ^trm «2Wfe 

I : 

N. T. P. vH^ iSlTsf-^rfs^ HCI 'srr!l^ = 22‘4 

.'. N. T. P-c^ *00711 m '^Tts^ HCI 
= 22*4 X *00711 = *1593 I 

21. One gram of impure Sodium carbonate is dissolved 
in water and the solution made up to 250 c.c. To 50 c.c. of 
this solution 30*.4 c.c. of 0*15 (N) HCI are added and the 
mixture requires for neutralisation 10 c.c. of 0*12 (N) 
NaOH soln. Determine the strength of the impure 
carbonate soln. in terms of normality and percentage of 
pure sodium carbonate in the impure sample. 

[ m NagCOg 250 c. c. ^5fr 

I 50 c. c. 30 4 c.c. 0.15 (N) HCI f^ft^ ^ 
vi}^ 10 c. c. 0*12 (N) NaOH 

t NaaCOg ^ NagCOg- 

NagCOg >rt3ri=K (N) 

.*. 50 C.C. X (N) NaaCOs=(50 x X) c.c. (N) NagCOg 

10 C.C. 012 (N) NaOH = (10x0*12) c.c. (N) NaOH 

= 1*2 C.C. (N) NaOH 
.*. NaaCOg 'e NaOH ;55ic«f^, 

’Ftii 3?^ic*r?i '5mn55T=(50 x+r2) c. c. (N) 

^ 30*4 C.C. 0*15 (N) HCI 

= (30*4 X 0*15) C.C. = 4*56 c.c. (N) HCI 
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(50X+1-2) c.c. (N)HC1=4*56 c.c. (N)HCl 
m?1 SOX+1-2=4-56 i X = -0672 (N) 

(N) NagCOg ^ 53 >srr3i NagCO., 

/. 250 c.c. ‘0672 (N) Nag CO 3 ^^c«l ^ 

53 X *0672 .Qon^ XI r-rA 
_ = 8904 5}t^ NagCOa 

1 'Utsi NagCOs-vfi *8904 »srf^ NagCOa j 
100 5rR NagCOa-C^ 'sitCW 89*04 NagCOg. 


»st»r5i5T fesi fit-fsiH I 

’arsf^% ^ ? ^®t35 'sritfjTO ^1 ’^FfTsI^f TfaTl f%*fn? 

«f i^TI aot^sT ? a-5p|? ■!r<srl ^rf'S ? 

»S,^<^]tfjl®, '8 fV C’f'W ? HCI. Ca(OH)a, NaCl, 

MgO—? 

sRsnt’l'« CSIl^t^ W*t< Na.OOg, NaOH, HOI '« HjSO* Jit 

sT^aiitPi«C3rw? 3?^m 'fT'« i 

6. 10% Na,CO, ^V*fC^ l^sofr^ sr^sijtsf ST'^siTts^ ^1 


6. 60 c.c. 1-6 (N) NaOH ^<5 5ft3f NaOH 'srf?:W ? 10 c.c. 2(N) 

^fsi Na,co, ^srtrf ? 

7. 1-6 0 . 0 . (N) 3^*1 c.c. ft'«l sRisiitPr, *ni3rj-m « 

sR3iim jfsi'i^ ? 

8. 10 0 . 0 . (N) 'sntfJliF 6 c.c. ^itarfU awfar® ? 

ftr«tr«r «i®t^ aitart^ =nism*n mz^ ? 

% 

9 . 200 c.c. *01 (NJ ar^*l ^ SRUlJtsi ^<7? JiartsT T tflr?" sr?3nW 3f^*l 

0 . 0 . ^5i 6i»rtr*rl arriiwsr ? 

10. 26 c.c. 1-4 (N) 3nr»f? JlCflf c.c. «f5f fii»rtt?n t?tr^ snjamai Wl 

I 

^irl ? 

11. fsi?ftif«R5 ar’i*f'®f?»f antsfim sitartu ; 

[T] 10% NaOH 5^*r : [<l] 6 66 Na.OO, ar^l i 

[?1] 8-66 arrai/ftitt?! Hd j [^] 16 o.o. 'OOl (N) aPTl I 
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12. sitnri ari^/fs^? -snrw : 

[^] 6{N)H0l, [«f] 1-6(N)HN0, , [n] (3 ^)n».00, 

[’^T] 6(N) NaOl. 

18 . ^f^arfl 3ft«ii '»rfr? :— 

[i] 20-6 c.c. Na.OOg ;3^«| j [ii] 10 c.c. '6 (N) H^SO* j 
[iii] 40 c.c. 2(N) NaOH 1 
14. ^ c.c. 10% (Tltfert^r 3r^*l lOOO c.c. (j^)h*SO, ^(“frjil^ 

? 

16. 10 c.c. Na,00, 3^*1 8 2 c.c. HCl '-‘i’isf ('i) ST^sufs? 

3jt3rf?j [ii] <£ff^ .jfT^ NajOOg.^?r sriail i 

16. 0-15 -Sftsr OaOO„ 60 c.c. HOI •3Spr[*{^ '^ZA I 5ft3j1 

fsT'fil 1 

17. 10 c. c. HOI, 120 c. 0 . -01 (N) HOI, 16-5 c.c. HOI, 

86-6 c.c, HOI ,3^31 f3[»rtC^1 t^fai'S HOI Jflail 

fsr^ir I 

18. fpwitM'SF srosnt^i 20 c.c. h^bo^ 210 . 0 . 8% 

Na.OOg «r-ff3f'5 I 'srjTto? JT?Si]W 

19. 26 c, c. mA 8 0 . 0 . -75 (N) .3^^ 16 c. o. '8(N) J??*! 

awfar® T31 I wnir artan fiT<ir i 

20. ap^so.c. ^ait^fit^ SRjantsi KOH 19-8 c.c. «r<-sT^^na7 HOI 
af^rfaps ? 


Questions to be discussed 

1. Define the equivalent weights of acid, base and salt. 
What are the gram equivalent weights of pure sodium carbonate, 
naustic soda and CaSO*, 5 H 2 O ; NaOl and MgO ? 

2. What is normal solution ? How would you prepare a 
normal solution of sodium carbonate ? What is molar solution ? 

3. What do you understand by neutralisation ? Describe a 
simide experiment of neutralistion ? 
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4. What is acidimetry and alkalimetry ? How would you 
determine the strength of an acid with the help of a standard 
solution of sodium carbonate ? 

5. How much NagCOs would you take to prepare its 
decinormal solution in a 100 c. c. bottle ? Can you prepare a 
standard solution of HaSO* by direct measuring of laboratory 
acid ? Define primary and secondary standard. 

6. How would you relate 10 % NaaCOg solution to and 

(N) solution ? Describe how would you prepare (N)jNaaC08 soln. 

7. ‘ How much NaOH will be available in GO c.c. of I’G (N) 
NaOH sol. ? 

What will be the amount of NaaCOs in 10 c.c. of 2(N) soln ? 

[Ans : 38*4 m NaOH : 1X)6 <2lt^r NaaCOg 

8. 10 c. c. (N) acid neutralises 5 c. c. alkali of unknown 
strength. How would you prepare a normal solution of the 
alkali ? 

9. 1’5 c. c. (N) solution is equivalent to how many c. c. of 
N N 

2N, and solution ? What will be the volume of 200 c.c. 

‘01 (N) sol. when.reduced to normality ? 

[Ans : ‘75 c.c. ; 15 c.c. ; 150 c.c. 2 c.c. 

10. How much water is to be added to 2b c.c. of 1*4 (N) 

solution to reduce it to a normal solution ? [Ans : 10 c.c.] 

11^ Determine the number of gram equivalent of solute in 
U) ^0 c.c. of 2 (N) Ha SO 4 soln. (6) 500 c.c. of 6(N)Ha804 soln. 

[Ans 1 «2rfsr ; 3 

12. Find the number of gram equivalents in (a) 250 c.c. 
of 0‘5 (N) HNOs soln. {b) 25 c.c. of 0‘125 (N) KOH soln. 
(c) 100 c.c. of 0’25(N) (NH 4 )aS 04 soln. 

[Ans : (a) 0‘125 'Stm ; (6) ‘003 

(c) *25 «2ttai ^m^] 

18. Find the number of grams of s^ute required for the 
preparation of (a) 1 litre of ‘05(N) (NH4)8804 soln. (6) 15 c.c. 
of 15(N) NHb soln. (c) 20 c.c. of 9(N) HaPOa soln. 

[Ans : (a) 3*3 «2!t*r; (6) 3*8 ^ ; <c) 4‘9 
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14. Find tbe weights .of the solute present in (a) 25 c.c. of 
•105(N) H.SO* (6) 20-5 c.c. of (N) NaOH (factor=’95) 

[Ans : (a) lOig «stt>r (ft) 1*09 m] 

t 

- 16. Determine the normality of (a) 21 gm. KOH in 2'5 . 

litre of soln. (ft) 4‘9 gram HsFOs in 400 c.c. of the soln, (c) 5% 
NaOH soln. (d) Na200a of 13*25 gm/litre strength. 

[Ans : (a) 0*15N (ft) 0*45N ; (c) ‘ON ; (d) •25N] 

16. Calculate the strength of the following as gram per 

litre : (a) 10 (N) HCl i (6) 3’44(N) HNOa ; (c) NatCQa 

(factor=r02) (d) 40(N) NHs. 

[Ans : (a) 365 -stT^T (ft) 216*72 m (c) 5*446 ^ (d) 680 

17. How would you calculate the following solution to 
normal strength ?• 

(i) 10% NaOH soln. ; (ii) 5*56 gram per litre NajGOg soln. 
(iii) 3*65 gm/litre HOI, (iv) 5 c.c. *001 (N) sol. 

[Ans : (i) 2*5 N ; (ii) 1*5 N ; (iii) *1 N ; (iv) *005 N] 

18. Express the strength of the following solution in terras 
of gram per litre : 

(i) r>(N) HCl; (ii) 1-5 (N) HNO. (iii) Na.CO., 

(iv) 5(N)NaOl. 

[Ans : (i) 5x36*5 «sir*l ; (ii) 1-5x63 ‘SW 

(iii) *53 (iv) 292*5 ] 

19. Calculate the amount of the substances in grams in the 

t 

following solution : 

(i) 20*5 c.c. NaaCOg ; (ii) 10 c.c. 5 (N) HgSO* 

(iii) 40 C.O. 2 (N) NaOH (iv) 5 c.c. '01 (N) HCl. 

[Ans : (i) *1086 ; (ii) *049 m (iii) 3*2 <sfm ; 

(iv) *1825-211^] 

« 20. How much of 10% Nag CO 3 soln. will be required to 
neutralise 1000 c.c. HjSO* solution ? [Ans : 53 c. c.] 
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v^. 10 c. c. of NajOOa is required to nutralise 8*2 c, c, 
HCl. Calculate the strength of NaaCO# in terms of 

0) normality (ii) gram per litre. [Ana : '082 (N) (ii) 2‘546 <211^] 

0*5 gram of GaOOs is required to neutralise 50 c.c, of 
^dil. HCl ; calculate the normality of the acid. [Ans : 2NJ 

^ 23. 15 c.c. of HCl, 120 c.c. '01 (N) HCl, 16*5 c.c. 

HCl and 3G'5 c. c. HOI are mixed together. Calculate the 

strength of the acid. [Ans : 056N] 

#0^24. What is decinormal solution of HaSO* ? 20 c. c. 
HaS 04 neutralise 21'2 c.c. 3% NaaCOg. How would you reduce 
the strength of the acid to deci-normality ? [Na=23 ; S=’32] 

[Ans : >£11^ 1 c.c. HaSO* 5 c.c. wsi I ] 


25. Afctcrupt any two of the following problems : 
ih' (i) Determine fa) how many c.c. of 15 (N) NHg soln. 
is necessary to prepare 60 c.c. 5 (N) NHg soln. (b) normality of 
HNOg made by diluting 22'5 c.c. 16 (N) HNOg with water to 
•60 c.c. [Ans ; {a) 20 c. c. (6) 6 (N) ] 

(ii) What volume of 36 (N) HaSO* soln. will be necessary 
to prepare 30 c.c. of 1*2 (N) HaSO* ? [Ans : 1 c.c.] 

(ui) How much water in c.c. is required to mabe 30 c.c. of 
*0*3 (N) HCl from 12 (N) HOI ? [Ans : 28*67 c.c.] 

(iv) If 50 c. c. water is added to 10 c.c. of (N) HNOg 

what is the normality of the soln. ? [Ans : N] 

(v) Convert 29*8 c.c. of 0*1383 (N) KOH to the equivalent 

volume of (N) KOH, [Ans [ 4 12 c.c. ] 

(vi) How many c.c. of 0 4 (N) KOH soln. will be necessary 
to neutralise 10 c.c. of (a) 0*1 (N) HOI; (6) 01 (N} HaSO* 
ic) 0*05 TN) HaPO* (d) (N) HNOs ? 

[Ans ; (a) 2*5 c.c. (b) 2*5 c.c. (c) 1*25 c.c. (d) 25 c.c.] 

(vii) How many c.c. of 0*5 (N) FGl will react completely 
with 0*51 gram of lime stone (96% pure GaCOg) [Ans : 20 4 c.c.J 

(viii) 24 c. c. of Ha SO* reacts completely with 0*265 gram 
of pure NaaOOg. Calculate the normality of the acid. 

[Ans : 0*25 (N)] 
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(ix) Calculate in c.c. the volume of 2 5 (N) NaOH necessary 
to neutralise completely 10 c. c. of HaSO* having sp. gr. of 
1'84 and containing 98’0% by weight of active HaSOi 

[ Ans. 147 c.c. ] 

(x) How much of 0*6 (N) HNOs in c.c. will react completely 

with 31*1 c.c, of NaaCOa soln. (sp. gr. 1*10 and containing 30 per 
cent by wt. pure NaaCOs) ? [ Ana. 107 c.c. 1 

^ 6 . How many c. e, of a decinonnal soln. of KOH are 
required to neutralise 19'8 c.c, of semi-normal hydrochloric acid ? 

[ Ans. 99 c.c. ] 

27. To f>0 c. c. of a soln. of HOI 25 c. c. of ()■82 (NJ NaOli 

soln, were added. The excess of acid in the soln. required 30 c. c*. 
of 0*09 (N) Na-jCOa soln. for neutralisation. Calculate the 
normality of the soln. and the number of gma. per litre of tlie 
soln. [Ans. 0*464 (N) ; 16*936 gms.J 

28. 10 g)ns. of caustic soda, containing 95% of pure NaOlT 

are dissolved in 200 c. c. of water. 50 c. c. of 1*5 (N) HCl aie 
mixed with the soln. and then diluted to 500 c, c. Calculate the 
acidity and alkalinity of the resultant mixture and find the 
strength in terms of normality. [Ans. 0*325 (N) Alkali] 

29. 0*5 c.c. of H 2 SO 4 is dissolved in water and the volume 

/ 

made up to 500 c.c. 10*2 c.c. of this diluted acid neutralise 
exactly 22**2 c.c. of NaaCOs soln. What volume of v^ater 
must be added to 400 c.c. of the diluted acid to make it exactly 
deci-normal ? [Ans. 490*1 c.c.] 

so. 10 gms of soda crystal (NaaCOs, 10 H 3 O) are required 

to neutralise 50 c.c. of a sample of HCl soln. How many c.c. of 

« 

this acid must be diluted and made up to one lit.re that may get a 
(N) soln. of HCl ? [Ans. 715*3 c.e.] 

81. A specimen of lime stone contain 60% CaCOg. Calculate 
tlie amount of stoAe which will be required to generate sufficient 
COa to 'convert one litre of (N) NaOH soln. intc> sodium 
carbonate ? [Ans. 83*3 gms] 

32. 0*2815 gm of CaCOg after dissolving in 30 c.c. of (N) 
HNOs required 24*43 c.c. of (N) NaOH for excess of acid. 
Calculate the percentage of COa in the sample. [Ans. 43*53%] 
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33. 25 c.c. of NaOH soln neutralise exactly 22*5 c.c. of a soln 

of a dibasic acid (containing 1’4175 gms in 250 c.c. of molecular 
wt. of which is 126, and 10 c. c. of the same NaOH soln. also 
neutralise exactly 8 c.c. of a soln n 2 S 04 . Calculate the strength 
of H 2 SO 4 in terms of normality. [Ans. 0'1012 N] 

34. 1’216 gms of (NH 4 j 2 S 04 were boiled with an excess of 

NaOH and NE 3 collected in 100 c.c. of (N) H 2 SO 4 . The excess 
of acid required 81’6 c.c. (N) NaOH for neutralisation. Calculate 
the percentage of NHg in fNH 4 ) 2 S 04 . [Ans. 25'72] 

35 . A specimen of chalk contain CaS 04 as impurity. 1 gm 

of the sample was treated with 230 c.c. HCl. The excess of 

«>cid required 8 c.c. of 0*45 (N) NaOH for neutralisation. Calculate 
the precentage of chalk in the sample. [Ans. 47%] 

36. What volume of '976 (N) H 2 SO 4 will neutralise 10 c.c. 

1*14 (N) NaOH ? [Ans. 11'4 c.c.] 

37. 55 c.c. of NaOH soln. required 41 c. c. of (N) H 2 SO 4 to 
neutralise it. Calculate the strength of the alkali soln. in terms 
of (a) normality and ( 6 ) percentage. 

[Ans. (a) 0'7454(N) (h) 2*98 %] 

38. 1'3456 gm of NagCOg are dissolved in water and the 
volume of the soln. made up to 250 c.c.; 25 c.c. of the soln. exactly 
neutralise 24'85 c.c. of a soln. of HaS 04 . Calculate the normality 
of (a) NaaCOa soln, {b) acid soln and (c) the amount of NaaS 04 
formed on neutralisation. 

[Ans : (a) 0*1016 (N) ; (5) 0'1022 (N) (c) NaaS 04 0‘1803 gm.] 

39. 0*4 gm. of pure CaCOa was found to neutralise 45 c.c. 
•of dilute HCl. Calculate the normality of the acid. 

[Ans. 0'1778 (N)] 

// 40. 2 gms of the carbonate of a metal were dissolved in 
50 C.C. of (N) HCl. The resulting liquid required 100 c.c. of 

NaOH soln. to neutralise. Calculate the equivalent wt. of 

ihe carbonate. [Ans. 0 50] 
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c^ccn^ dqf*r c?^ I '®T^, ntc’l ^\%ir 
c^ff ?f?5( I 1%^ c^\c’t 5p^%Tir 

I 

(vi) ^s c^’f >it*fr^*f^ 

^1 c^1®fT^t?i w:^ ’tf^^ i?^,--t^t?ii 

«f«r(^^ ‘(T^-^ltl?!*^’ ^1 »t?l-CTf^T^t5l c^\yf ^c*t I 1%^ 
c^c’T?! <2f*rrs('® 'im c^W?r f^’ift^’i »rr«ff?i«t^ 

^c^i T^% I i?<ic«l 

M 

tm c^c’f^ c’fraj^ ^d? i 

<3 ^sifNr^ >lt35l ^'^ ’lTftC<3l 

'o ^ c?% I 

(vii) bm (?ik^ TOT ftf^RTlS ’!t«rr^*t^ C^C’T?! 

5?11 c^\c5t?f 'sfg ^cvif^ C5if»f 

>i^ I ’fittrr^'t^ ^tuftrr 

f^fel ^1ts ^ I 

m 

(viii) 'tm «r^ s c^‘!\ 

'stc^f?! «r^tc^ Ti^w^ '« 

^tin ^'^ I fVs c^\n ^T<rr^*^® ^tn ^f^r$ ^ittii 

'<3 ’^T?s?nc^^ ^t35T« c^ifn I • 

(ix) bm ^t?(^ NS wGm 

f3p?l1 % ^1 C«t%f 

I Wt^l^ ^1 

i)?p^ f^f^l ’#tir I 

U) i'Sf^ 'Im f^ferhf 

mt'Bf^r ^ 
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wfiR— 

ber^ ^5=rr^c»f^ 

Tf^,—^WCfil f^T <2fC^tef^?( 

'siWt»ni 5it5?i ^’itfTiT I '« 

'im ^rf^*i «(^'« '2fff^ 

vq *i^jv5r?r «fniT«f^s( <smi^ 

‘ii^^ ^tt5{ wfiR Jirsii 

^ 

^T5(^ »[^T^t?l >Tt«R I 

^ S '«rt^t1 :3^T <2ft^ *f*ft< I v41^ 

'srr^t^ <2ff 

«f^5l vil^^ ^iT^lt^’l <21^^ 

^9 ^T’g ^nu ^t^rrcw^ « Tf^ 

bsft ^"Tfn ^tsrtc??! 

f?lltc^ I 

^ t w ^1 m "^1 

•^rc^j f^3( ^u] ?i^^i 

f f^tc^ ^IW.^ I 

®lKt^ S ^1^1, C*1#51 <2i^|% ^t^T^3(tC3J^ bsf^ I 

m -srrff^^ ^t#i c^t^i ’tjt>!, ^tjt^f, 

«ff^»ft^ ’fjt>i t^jtf? ^um ’fit^i » 

fnc?i ^t>i ’smi^ v\ ^usi^ i '« 

f^5 'il^^ C^fi?S(, ^'®TTff 

c^c5rrf^5T» c^, ^jtff I 

fc*it®i 



srRi f f^3f ?(titc^^ f 

^?c5ni ^51 ^rf*Rt^<13{ vfi^ 55|t5C5^^ 

>rff«f^ I 

'« ?Rf*11^ % sits(l «f^t^ ^51 'e '« 

'« ^^srfCST f ^ 

'^^«( '« «fc?rf’t ^f^1 ^«( ^»rNi^1 

>i^r5T^ -^sHt®! >it^R i csprc^R*^, 

'STtCHtC^^ f^5F ^ 

f flR^StC^ ^itf*t^'^^*f 

ct^5rr^f>i^r ^ ’srf^^ ^U1 

^?it?i ^*tt!i I 

t «ftff®^ ^«R ^®J®tC¥ 

^f^c® ?ii I ^®Ttfw^ 

^gr 5it?^;f «t^f®^ ^ I ffm wm 

^5[ 5R vfic^^c?! %ti:^ I T®?ji ^® 

'tm nfft< ’it^^i ^ ®t^i ^mt^ 

I ^tucsi^ ^ftR >il^5T Sltil'hli^ ^®ft I 

®tf^, ®Tt%?pi f^"N, orR, t®5(T5rr^^'6 

^gjtgj '^TfR® f»t?[ 'SR^ftcsf 

«2(t^f^ «(t% '6 ^%1fll ®t^t?f ^c® 

^*rr5ifl^ f% ’fifH 

’r®T®t?i «srf® wt®i »iT«fC5T^ 

1® Of® »t® ’Sf’tf®^ 'Sf'SRU ^ 

^finitc^ I 
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1. ?5rtw^ «fl'^ C’^k’til ?I>(t^ ’Wl ^ C^5f ? 31 

Tr?i‘i ^<sii ^ ? 

2. ^ « 'srtw^ ntf^3 ? 

8. f f5f^ M JrTO’t ^ I 

Questions to be discussed 

1 . What is organic Chemistry ? Why is it also known now as Carbon 
Chemistry ? 

. 2. What are the differences between Organic and Inorganic Chemistry ? 

e 

8 , What is the utility of Organic Chemistry ? Illustrate with examples. 







's »tflr®t^2 FucIj 

^^^1 Peat j ?[tff^ ^1|9|1—Lignite } ’ff«(t?i«| —Bituminous 

coal j ^siTt^iC^^^it^^—Anthracite ^ Destructive 

distillation j —Condenser ; —Wood gas; 

C«f)’®t’tt^~Washer ; Purifier j Refinery ; 

Aviation spirit; <tJt?ltf5F5? C^?!—Paraffin oil 
—Heavy oil j CS®!—Lubricating oil ; 

C^t^l—Paraffin wax ; Hydro¬ 
genation of coal; Natural gass ; ’iTt^l— 

Producer gass ; 9tjt>f_Water gas. 

'Q 5}Jt^Tf ’tit’! ’Tl 'Q!!tfet^ ’flt’l '8 

’tJt’I I ^IWt?!’ft^, «flW^n^tTf 

« ’Tt'R^rf^ 'STtSf^Fl^t, 'STTtl^ltfjr^l 'S Jlt^ttctF^'sr*f’rti!*l, Tlci^ 

’tt^Sf ^tfcfCSl?! '5f^% 1 ’trt’i 

^<smr ^tfnrerj^ ’fifr ^fsri ctf^tif?! Tit i 

<1^, '8 f’l^’rtt! Ti^t^ 

'Q ^t?l1 5tf^^ I 

'Q l^%5t I «5M#t 

'6d I ^ I 

(i) ( Solid fuel); 'S 

I 

(ii) ^91 (Liquid fuel): ff^ 

c’lrtrf^iit^ c<lc^finrf5[cTOtf^ 

(iii) ’tjt^ ( Gaseous fuel) l siW ff^ TfTT^ | 

; c^ijei 9fTt*i, mt^i, ^p\, ^ntsTc^isi m i 
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1 . e '© ( Coal and wood ) 

^^5fi ^ I 's ^t'Qc^ ?»n 

‘ii^N ^tif I «rtn c^tfS ^tc’t 

'W:^ C^ti? c^ ’^tCSf >ltf&^ ^5^ 

I < 3 ^^ Ffc^f ^tf5?| 

^«(r I ^f%c?ii ^^i^trsR 

'Q *rfiiiitc‘i (CH4) ’tit*!, Tt^ 

-(cOg) ^ (HgO) ic<t ^in ^ -ii^N^*t 

^f%Cini W ’tf^^*! 3F?in ’tt^ 

’«ttc^ I *r5fii * 1 ^ fKtf^ ^ *if^^T®r'« ^tf 

cn^ ^f^’t:^ ^ I 

rff^rsf ^|%pf^ Tt!:^ I 

I ^tf^^T*! «ttl! 60 “f'SM I 

'srtf cifRc^ I 

fif^tsrt^fe (lignite) I ^t?tft 

*tf^^T*l 67 *f^?.*f I 
^^srti! <«(TC^ I 

( bituminous ) 

^PWI ^1 ^*ft5*l I ^T^ltHi't 

^%if?! ^1 'fl^it’^l *tt'Q’Sl ^ I *!t5ff^*t 

^fwr*! ^TTI! 88 -mK*ri >4^ C*f'THl’?t^l 

^3it^ ?iic^ f^|f^sit*f ^«ri ^ I 

^tCl!.^II^1 ^ (Anthracite) ^Tfs!^ 

I vfi^ <lf^3rt*l 'SThl 94 "l^Ts*t I ^C*fl 

*RC5C^( I ^ '® 

^tC?t, vil^N I 
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^«lS3it*l 


^rfeit^ 




^TTc®iTf^ f^®rrpi 

igff^ 

1 


50-0 

6-0 

44-0 

7,400 


60*0 

50 

34-1 

9,900 


670 

5-2 

27-8 

11,700 

^^911 

88-4 

5-6 

6-0 

14,9^ 

%«i 

941 

3-4 

2-5 

15,720 

f^'S^ 

100-0 

" ’ 

1 

14,544 


$’T'6 ?11 I 

«f<rf5i \ «tf^ 

^?ii ^ «mi 150 c^ I 'sit^ifu cwn 
^Ifsrl ^C^915{ ^1 ^ -stt?! Ff^ C^tf5 vD?? 

'srt^tfsf^ *lflI^Jt®l «ttlf 4,000 C^tfS I 

^fl^i I 

'm I 


'^s =^55Tt^ «^|to=T 

( Destructive distillatioi^ of wood and coal) 

■^?il ^rtrr 'ii?* >rf? '« 

'Sjt^r^JP 'e *ftC3S ^ >Si^K C^t '« 

<{^^f5c - 4 >41^31 "^¥1 ^ ^1 mA Hi ^ 

C^ ^®11 ^ '51'Sf^'^ ^1 ♦ItSil ^1 C^- 

( Destructive distillation ) I *tT^H 

cim arc^j ^ i 
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?l3TfTR 

^ci?[ «it^ 

( Destructive distillation of wood ) 

<ttC3j ( retort ) >n:<(T 

( volatile and non-volatilc ) '^Kl ^ I 



Ttri<f nlwsr^ ^tfs^ ^irfrsil 

f^j\ *r=^g ^ ^:P^% i -a1\ 

c^rr^ > 2 ( 1^1 350 °c ^WnC^ ^ i 

^ ?fitm*t f^^'® ^'^'\ 

'ilTs (nif5ff^( residue ) ^1 'ST^CTOC^t ntai *t%1 

^l^5r '®««n I 

^rrwn n»fr< 

( condensor ) ^(C^O I «('5tC^ 

c^ ^r^-n:^ (i) Hfesrri%’tf^^ 

'®0tf*r5 ( Pyroligneous acid ) ^1 'Sljtf^ mm 

^1 ^ I 'i»i?f mzs^ *it'Qiii ^ I «rrl?rc^t^ (2-4%), 

'ciJtWN ’djtPrs (10 %), ^ W< 

vSlTs I 

(ii) 15^ *nrr«f f%l «rt9r^Pt®?n %^t?i?ri 

^ farosrtcwt^ ( wood tar or creosote ) I *1t^l3Itf^^^[T5l 

^ '«(tC4 I 
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(iii) c^ ^T#f Wf^l 

’im I vfi^ ^-1tJt% ( wood gas ) I 

fk^ (CH 4 ), (Ha), (co) 

*• 

^ ^'Kaf ( CO 2 ) ’^1 I 

nm 3|1 ^5i1 ^Tt>l^cn 

’irr< iTff 1 'G 

^5iprf5( ’im ^1 ^jRi 


^^s?rt=g 

( Destructive distillation of coal) 

C^'Gtt^'S (3F^5{ i^tlR vil^ ntl*! 1688 ^^(Stt?j 

I 1798 mm sitcsi 
c^m ’ijti*iii «2(t5[ i 

c^t^-?lJR m) *l^'2f«(5( ^t^l ^tc^tf%^ ^^1 ^ 1812 UltC^ I 
<1t^C5|^ (i) (fton-volatile) ’ftft^^cn 

^nn ^1 (residue) ’1T'«H1 m • (^) 

(^) 

(ii) ^<^111 *tff<(volatile) ; (^) 'BOtC^rtlW 

('^l) «lt»(4t^^1 (’I) (?pRr ^Jt^ ^1 ’frf’I I 

WlR nRS^l feR *ir$iT 

(RPRP <tftas?f cTf^fTc®! I 

’fWt< I 

f^^^TlR «sfRn J 
’RK<^‘ATTn*! «l3tC^S?l1'ilT^ 
^srt^r^t^RTt^c^ 4R^ ntcn ^ 1 ^^f{ *iftc<<T 

®rC31 ‘IR fw^1 
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^Ti ^ I vfl^ »(m cTRf 5frr»r 

^e.'HtWif (fire clay) 

'STR iooo°c 9frf*[ 

^£i^^^'^^ ’tit^ ^t#i 5^t<rt^'i ^1 ^?ii I 



*Rt«f C^Pt^ (Coke) f^k^?r Of'6!ltC91 ^!( 
(gas-carbon) s^tCSR I 
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vii^ ’tJtt»f?i ^grfgr 

<«{tc^ I c^WTtc*nj w ^Trc<?( fit’^r^j'Kn 

'8f«itartar Tl ( hydraulic main ) 

^ll^s ftlp^ inf I c^^^ 

^1 «f9irirfr?( >if¥'® ^ m^ 'Sfitc^rrf^in ^ i 

ve ^msrrf^Ti >rv5jcij^ nc?r^ ’titcim f%f ^itwf^^il 
m vil^N *lfr< (impurities ) 

>lT9if^^t^'5 (HgS) ?im'e ‘ifTc^ i 

^Tt^ C^t9l-?t7t*I C*lW^ ^1 ^3It»ftC?l 

4% 

{ washer ) I 'STlU^rtto 

^t^c^TTSR mn i 

^ ^1 (• purifier ) I 

'®I^*lT^C^lf (FegOg) 

(FeaSj) 5ffe^ T^Ji I 

fnc^ii ^911 ^ ^ert^ m 

iSl^prfes 'CW (spent oxide of iron) I '®Rtf^^ 

^<ii 1^^ I 

% (i) c^t^ ( coke ) 
f^^f*rcsf m I (ii) ^Jt^ 

( gas carbon ) ^1 fmn 

^VTT?! ^ I ’flT*i 'i^fl 

^?ii ^ I (iii) 

wtc^itf^^t^ ^ ?nf I 

(iv) 'smra^f <sim^ ^?ii 

(v) ( Tar ) s '®lf^ 

*frr< I '®rt9m^^i *Tff^ c^ 'iw^ nff^f *ir'®^i m ^t^i 

?I$ '6 ^ I vii^ 

»rtrc*w sr^ ^1 ^ i *tf^R?i *frif f% 
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2rr««rfw ^»rfiR— 

(pitch) c^ *frf# «{tc^ ^ ^ I 

’(t'«^l ^: 


^ c^f^5( tsfT^n ^5f<r — 

1-40% 

^sqtfii^ . 

0*20% 

gH«rfl%^T . 

4-00% 

. 

24-00% 

«rjrii««f tf»w . 

0-20% 

. 

55-00% 

^1^^^ •■• ■•• ••• 

15-00% 


(iv) easier ^ixt^ (Coal gas) % ^fjt*l fkf^ C!*r%^I ’tTT^ 


(^) Tt^ 


43—55 % 


tosfCCHJ 

25—35% 

( fuel gas ) 

••• 

4—11 % 

('if) ift^ 


2-5—5 % 

^5itc^^?rrfi 5tTt5T c^r^jT 


(illuminant gas ) 


(?f) 


... 2—12 % 

^tjt^ 


CO 

1 

o 

( dilutent) 


... 0—1-5% 


«r«frj('® '5^tcsTf<R1ft ^ i 

C^jrfg^.-yfim ^1Z^-\ 'Sf^ snT*^?^ WTl%'*Tf^^1 

^1 «farr«R I c^tcsi-‘ymc*R ^ ^ 

1%^ ^ I 

II. ^t5*Tt^ ( Liquid fuel ) 

«r*rr^ ’»if^ c^lcIt^Rrt^i 

C’lC^f^nttsiC^ Wl ^ I 

^ 1856 IriN I 
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S—w—(i) ^T5( 

• 

?i ^n ^TiT ^^‘^iTcn, (ii) ^f^csHj’8??^ ^ *iinr »iti:^, 

(iii) vii^*t ^tC’l^ ^ir (iv) 

=>?t^ ’ff^^C*!, (v) ^9iT4*t 

Itt; 5?1 va<ii (vi) ^ l^C*r^ C9^ 

*ff?p^ m I m 5«pI^ 

^9lT^ ap?I»f ^D^ST ^1191 I 

f^^it^, C51t^^, >lt5ff^^ 

c^c5T?r ^Tl%!rl c^ -stf^ ‘ 

«fm 50 c^tf5 c*rr«R ^?ii i «ttii 

27 C^tfB ^ C*ft&Tf^llT5f C*rtf^^ ^^T>lt35 I <2f«lt5T^ 

c>rf%?i^ '6 '5rr^?nrn, ^^itf^nn, 

v£i^? ^tcsif^^Tif cncttf^¥fc5(?r ^fsr i 

'Q Jrr^?i^Tf5iitT 

C^iC^I^RTt^ ^ C®5T ( Petroleum or Mineral oil ) 

’^rf^ CWRl S c*l|5l ^ 

r^94» ar^^/B ^fC5T c^, '6 

C?^ ^U5 ^ff^iSf cs^ ?1 C^IttTfsnitai ^ 

I C^91 ^ C^lC^tf^B'rt ’ff^ 

I2f^ ^ ^ (3®I 

^ 'ar^T I «ft? 5000 15,000 ^fsfBf cs^ 

5TC9!?i ^%i ^Tf^n *tr^c*t^ *ttiTi5rt ^ 

Tf^5T C*ft«f5rt^ttc?r c®9t (?nt«R ^ I 
c^tclt^nrt^ ^ C^5C?f?r (Distillation of Mineral 
oil): c^5i 

'«rfitC9il c^sj 1 *i"«3;‘f?K’>f '« 

( Hydrocarbon compounds ) 
’ft^ I vsi^*f f^1%?i I c^ulrf^irf^ 

III—25 



^ 4^*n ^1 ^f^csj ^^5^ *ift<^:*f jsit^^’Trcss *i*N^Cf^ ^ I 

^^'Q ’ITf^ ^ I 

m^u^ c^t^T ^51 iiTft<c^ '^T’Tr^c^ *Trf^^ 

r®^ "Stc?! *1t^ 

v|t^if fapsri ( fractional distillation ) ^^11 ^ I 

<tr%® m] ^ I tv^ 

C^’f ^I’l^rfaitTf ^5^T?l ^ 
wjc^ f^w Tr?[ I 

J}) ao^c c^^ c^ <i?r< ^t?[^ 

^m •tf'Q^il ^Vi ^TC^ ^5|1 Jlt^CsrtWT ^ I 

(ii) ^fs[W 40“C—70“C C^ C^^ 

C^lC^fiRrt«l ^«rt?r, ’tltc^rtfir*! ( gasoline ) 5rl 
^Wt^l (aviation spirit) ^§11 ^?f I C^Z^^ »l?t:5n( 

'51’x*t I C^mz^ 'il^x Pfl-^c^l?( 

^?I1 ^ni I ?^tf? C^TllH '8?¥^ ^il1 I 

(iii) ^fs(«f C^si 70“C—150"C ’ITf^^ 

C*rt^ ( motor petrol) ^iJt^tPp*! ( paraffin ) C^^ i 

oit^ c’lctT^ '5f9F ^T5rr^?iii:^ 

(iv) C^5I ISO^C—300“C 

•rt'QllI ^n CTOltPf*! C^ ( kerosene ) I «2jffcniJ 

(v) cm 

(Heavy oil) I C'^n *fT'QTj '^n 300"C—350°C ^l^tsZ:^ 

^f^iar C^«t *tTf^^ ^Z^ I ^R1 ^ I 

' (vi) 'Bif^fve C^C51?l *1Tf^^ ^ 

*tt€in 2g[%C^t&< C'S^ ( lubricating 

oil) C9^Sf^ ( vaselin ) 'Q ♦Uftltf^ Tl (?rt*l I 
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nw\<m c*i^^tiRrl^-f%'s nim\ -m \ 


c^m 'Q «rfir—16-5%, 

CTOTf*!^—54 %, '« 17-5 % <^^’s niT^ltf^ C^t^l-— 

2 % i f^, '6 '®rait¥ I 






<2ft<3 


(i) 


25"C—30°C 

(ii) 

C^tcIrfil^R ^rfij ^1 ’TTtCilt^ST 

40'’C—70'’C 

(iii) 

C^TB^ cnt^l ^ iTT^Tf^ 

70'’C—150°C 

(iv) 

C^C^ltf>!5T C^®I m CS^ 

150''C—300'’C 

(v) 

^Tl*r OS^ 

SOO'C—350'’C 

(vi) 

C'^m C’®5r^R '6 

350°C 


niTSlTf^J^ ^51 C>lR 



( Synthetic petroleum ) 

iQ ^S^-Cm S «tt?s '«tfr- 

cm "itcai m’s ^5&5tcn ^^1 Tf?f 

^rl*f-c^5i ^t9 ^5iTi?r 's 

^S^-faRTl ^1 sflTf^s ( cracking ) fe?l1 l ^^*1 

^fegtf^CSWf (Hydrogenation of coal) : 450'’C 

?rf^ fi^sitliT^ f*t&. ^^511 

m] ^ >i)T^ ’irr*! ^ 

^5511 cncttc^ ^n \ ^ 

vil^ '515?^&C^ *l^"nc4 C^R TO! 

‘c’l^^Tf^Pi’ ^51 'nn I ^i[in^r:'4 mm c’fctrf^nR 
^Cr mn ^l^s?if^C5W ^m m 



L388J ^|NQ—^pmR 

3. (Catalytic method ) ^ 

vii?^ ^t*Taitan (CO), 

(CO 2 ) (Ha) 9fTr>f f^"ttt^i 

‘iThre c*rc^3f bsfr ’?'m 1 
vn^’t «fp ^5rri:«i c’fc^tsr 

III. ( Gaseous fuel ) 

c^tc^ll C^TCSJl ^ 

( natural gas ) • ?tTt^?[ ’It'e^l Tf^ I v«i^ , 

vij^n >2rtf’im 

<s^^^ nf?3i 1 

c^1c^^ fDQ «!tfCfr«l1 t ^?r1 'Sftf 

rf7tc>nf ^T'B1 ^ f%l'^ I ^Tc^ifii^tll 

’tTt^i >i“s5i^ ^tJRt ^cn 1 

n7t>i «2f«rr?r 1 ^<* 11 : (i) ^ut^r 

( Producer gas) ^1 (ii) 

( Water gas ) ^1 (iii) ( Coal gas ) I 

c^T®! 5frn?f?i I 

(i) (2lf^^tsi -Stjt5f ^ ^ ( Producer gas)S 

^'9511 ^1 C?t:tC^<J 

iooo°c 

^r^fTTf^ 5t5lTt^1 -Sff^^JltsI ?1 
’tm b5'<> ^ I vat 

^ 5ICS1T^- 

»[tt^ (CO) 'S 5Jttc$tC®r==i (N) I 

m'sf ^ 
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'« ^-^55 3rc^jrr^\5 'Q -^^t^ 

I 

2C + 02 = 2C0 C+Oa^COa I ^- 

^n 5(csrf^prr^w^ f^^Tf?i^ 

I ^<»ri I co2+c=2CO 


^iTtOTr c»it^t^ ^t^rsf^ ^ 

(CO) 20 % 

(Na) ••• * ••• 64% 

(Ha) ••■ ;■• 10% 

fsiWlCHJ ••• ••• 2% 

(COa) ••• 4% 


^It»I vii<pf6 itTt^r ^1 ^ bsit 

^n i f%i5 I 

»rFt»I "SR^I I 

m] ^ I <2r*rrsj^ 

^ I fetii vii^*N 

c^m f\]i^ ‘«^N c^i^^ '8f^'« 

^1 I 

(ii) ^tJt*r ^ 5trtJf ( water gas ): 

Ti c^tr?p^ «f% FT^t^l I 
'QHt^ ’fTtCSRI ^ ^‘ffJfTsT fiTfll «It« ^fCSTT^m^® 

(CO) '8 (H) I 9tTr(?r^ 

^5T 3iRf^>rr|^'Q 

_^(^(.®l(.^ I W ; C + HaO = CO + Ha *, *T^ 

*TOr ^•tn^ iooo“C-^ fif^t^R I 5t»r ’Tf^c^! 

bsfr 1^ I C+2H20=C02+2H2 
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c^ti^ Trc^n^ f^f^'hf ^< 1^1 5t»r 

*ft?f I 'stt, 5frr*r ^?it^ *i^if ^rft^ ^ti"*t^ «Rt^ 

?pf^^i ^1\ ^tsiT^^n ^t*f ^ I 

CWUH C^ 'Sifk^^n ’tTT>I 'iW^ ^ «t??1 ^Tf?1I1 Cf' 6^1 I 

mf^Vn ’tit^ 't^f\ ?5?ii I 

T^fmU (CO) 'q 

(Ha) v^!T^ 'siT*sfn^'®TC? (COa) 

I vi;^ ^tti{ (COa) ^CWtC«f5? (Ha) ^?t1 

(CO) I m ): 

C + HaO^iCO+Ha 

C + 2H2b;?iC02+2H2 

COa + Ha^^CO + HaO 

[ <fif%^^ 'Q mi^H f53i I 

’(jTc>i^ wai ^Tm ^t*n Ff^s^i 1 ] 

^trti:^ CTlfet^ 

(Hg) . 48?^ 

srcsjt^Jlt^^ (CO) ••• 42% 

(Na) . 6 % 

^T^JT (CO 3 ) ••• 3% 

f5fC«R (CH 4 ) 1 % 

'Q(CO'©Ha) »im^ 

’iTfc*ni firf5^»it^ ’frtc’ti f^is*! 1 f^% 

m vil^ ^Tt»f I C^t^l ?lTt?7i^ 

f5i»rrt^i ^ 'Q 's^tc^rr^tfr ^^1 

^ I ?tf«ff^i^ m^e ’tTt*f ?TW5 ^ I 

’fit*! 
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( Laboratory gas ) S 

?i>rr?f5it’rrc^ c^c^ni ^ i <2f<«b( 

to 5it®i i 

Jit 5iT=?i-^^ ^1 *11^3^51 3[c*fj c?Fc^Tr»t?r ’f^k^?i 



^^tc*r 3it c®^ 3i^*s ’ticsra 

TO I 31^ ’tm »itTOJ 

'6 'srait^j ^ i 

1. 's •TOT'? nt<^ T59I1 bs^'l '«i^^'5? 

«rf^t^ f? fr n»rT< ♦ff'em ^ ? 

2 >inim^ 'sr^^5[ fsf^Ti f? n^< m'S^i Tf?r ? arts ^ftr<ii vaif^^i 
'ft'Q c^m-TO TT^ «rm 1 

8. cnrSTfj^M ^tTwiR! ^ f^ f? nfi'f m'em Tf^i ? c’lrlrt^’it^ 

T ffaisi f^^tpr Tfir ? 

4. f?rotT^ c’PT^jtfiR c^5i irtTi ? c^i|i5i« c^mtf^ cst^nf Jir^o 

? 
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5. fsp^tr^ afffeSirtir w*! T?ri ^ ? arfw^^r »litc»i5 ’ti*T fV ? 

6. '8?f^ »fm t’ftff fV ? yfm !&'^*rf?r*T 

fwfr^ ?rvl TTl fTt ? '8¥t^?r ’mr*nf »f^fsr f¥ ? 

7. fWr^ ?i*rrwTTftr9?r ^fim ^5^ ? 

Questions to be Discussed 

1. What are the different products of destructive distillation of wood ? 
How would you prepare wood gas ? 

2. What are the substances pioduced on distillation of coal ? What is 
coal gas 7 What are the uses of the distillation products of coal 7 

8. What are the products of distillation of mineral oil ? What is kero¬ 
sene oil ? What part of the distillation product is used as aviation petrol ? 

4. How can petroleum be prepared synthetically ? Give principles only. 

6. How can producer gas be prepared 7 What are its composition and 
uses 7 

6. What IS water gas 7 What are its uses ’ How would you prepare it ? 

7. What is laboratory gas ? How is it prepared 7 

8. What are the different types of fuel 7 Give examples. What are the 
products of distillations of coal and mineral oil 7 








viw, swfb, dw 
• _<?5irarft/%5rT 


'O 


»f^ N8 S «2f^f^-r-Nature 

of composition j ^Tl ^t^C?l~Structure ; cefl 

Classification ; —Unsaturatcd j —Saturated} 

Aliphatic ; Open chain ; ’«(TtWtsiItf5^— 

Aromatic ; Closed chain i Radical j 

C^t^sf—Alcohol; Aldehyde ; Ketone i 

v53^t?f—Ester ; >i^(’t^lf~Homologous ; (RtW^ Bond. 

t 

c^5f «f^f% «’«rirnfr?T? sf^fraf 

c^5f^r C2f% is^r? jRTf%!f ^1 cfiRTT^t^tR 
^pfi «2ini®rsr i ^ srtRir 

«2t<^ '®r?r?t^ c?«!iT?r -sotsR srtt i 

'Q srftc|tC«R—^5^ Ff?I 
5^^!^ "im c^\»f I 'tm 

«rR f*r c^u c^rs( ^itai 

I C^tSf tp^'sn 

C1200H2000O1000 i ^t 35 C?l\ 5 ? vfl^^ 

®!ff? s*f^K 1% 'il5pf& ^t3I 

m ^^^31! 1858 Iritis (Kekule) 

S1TC31 w«i I ?csi5T, ^t^«i 'im 

f^f^ '5it^f%, 5tk-^tift3n ^1 #ism ( struc¬ 
ture ) '*[‘35 ^T^Tc^tt?! 'q 1wr»( 1 

C*^^C5^ 7^^ ( Kekule’s theory ) 

"tm ^1 ^T^tc^n 

va^fS 1 '«7t‘^ (Vant 

Hoff ) 911 c^st ( La Bel) I 

va^’f ’?!! wT^n : 
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«2f«f^f\5, c>i\i:5r Ff^ I 

*t?[>rrt45Fc^^ Frr?if8 ^ cwt^^^ mx^ ^- 

W ^ *rf?3r; miT, CH,.CCl4,CHCl3,CH30H ^iTfl I 
’arf^mf, ,1^3^ ^ vii?i5:^T^ 

mx ^ ^1 CF'hiTt'B—COClg } 

mi: HCN (^mrmf^^ ) 

‘4^’ C4t^^?I «f^45f^ <2f45r*f 4541 ^ ^45f^ 4\s 

C4t^ (—) (bond) 4t4l I ^fT 4C44 514 CTfWPSi 'G 

"SfW ^41 4t4 4t^tC4 : 



f3lW4 

f4^^, iil?PTf4^ ^m <t44T^|, ( ^3I5f ^?lf«r® 5I^4Jt4 ) *f4"4W 

»Pn^ ^1 f^m9|4 4fr4 c^T^rl 41 ?3^->5^4f®T ( open chain) 
^441 Jl-N^m '=rf44i 41 4*vW ^t^T4 (closed or cyclic) 
^ ’I5fn<4 ^X I 4vfi; 


H H 

H H H 

i 1 1 

CH 

I j 

H—C—C—H 

I 1 

1 I 1 

H—C—C~C—H 

1 1 1 

H H H 

HCj^\cH 

1 1 

H H 

hcL Jch 


CatT’IST 

CH 

^5i'-’y««4 C4\»r 

firtn 

oift C4f»*r 
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c’lfa^T 


^1 C^tifT^ ater^ (single bond), (double 

bond) ?1 (triple bond) ^t?l1 I : 


H H 

H H 

I I 

C=C 


H—C—C—H 

H-CsC—H 

1 1 

H H 

I I 

H H 



^ c>rr«r^ 


^1 vil^ C^?f (*|«>»t^^ 


?1 

C^Tf ) (Saturated 

( ) 

() 

Compound) 

(Unsaturatcd 
Compound ) 

\ ' 
(l^nsaturated 

Compound) 
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( Saturated and Unsaturated Compound ) 

^?r I c^c’fir ^ 

>it«rr^«f^ ^fftif& Ti «f^Ti «p?ii t Frf^fS 

^1 cTf^^ ?1 ^'9 vii^fB ^ ^1 

va^fB ctrfw^ 1%sf c^tw^ ^1 1%f^^ ^1 i 

C^ C^Clf 5tf^fB atSfl^l ^tf^lB CTtW^P ?1 ^'Q TNl1 

<2f?rK ^?I1 C^m C^V’fC^F ^?I1 ^ir ^ 

( saturated compound) I C^ ’tk^f 

Ftf^fB c^«rr^ w c^'!’f ^^rl i 

C^ '^m C^9f Ftf^fB CTf^T^I *5^ CTfW^ «n^° »n^fB 

^ v3^ CTfW^f Vila’s vfl^fB f^sr CTTWif ^ 

^T?n <2f^m ^?ii ^ir c*i^ c^')^ ’^l 

^srlvr^^^lcB^ ^"pfT^'Q (unsaturated compound) I C^ C^\’t 

^nc?l ^ifT5^C«l ?1 C^'t’t fk% 

(Classification of organic compounds) 

c^\c9r?i ^^t?(l 

ca!t%:^ 13131^ c^\?f '5r*fTJi'$ c«r%i:^ T^-^w— 

(^) vfl^pfB cst%?i 15 ^- 35 ^ c^ 

( open chain compounds) 

(aliphatic compounds) I 

(^) C3!|%?r Ji^f 5fq'5^?r ^ 

( closed ) m^ ( cyclic ) 

'*rFtC?rtl3l1&^ (aromatic com¬ 

pounds ) I ’9«n! 

CHg—CHa—CHa—CH b—CH2-CH3 

cf^r>Tsr 

^1 wlT3itc3ifiS^ c>i\n 
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>« ^ I 'e 'g: c^c^?i ^ift^^*l ‘Si^s 

^Tft^^*! c^fi?sT I vf)^ '®irrc^tRf5^ \ 

'tm c^C’R cat%«N 

_I_ . 

^1 C^^’t >r^^75 c^\n 

I.. I I I ■"^' 

^Tf^>rrtf3F^ 

f^C«R, —’iftCFr^TflTf^ —C^f^ST 

« C^\?f -« ^ %5Kif?l C^\9t ^^V?( 

«^Ttf5iT ^nt5f *(lfr<C^ ^TTf^C>pf6^ ®|fT4c^ 

^TTc^tcsifS^ ^9jl ^ I •iftc'*? ^ci\^ 'tm c^\’t 

®rr«Tii ^ I '5rrti<ni3jfB?s 

^1m^ tr ^fm ^u ^rrcAT^f^As At^n ^ \ ?^>iTr5f 

^tc5[A fum c^tsi 5^tt I 

'^??R5|5 ( Organic Radical ) 

c’^mt ^ Ji'NC^-fc^t I 

*jT«rfA®r«tc5? •? ^^11 i fw^i (CH^)'« 

(CgHe) vfl?R*r >S}Nf31^ I 

*rf»fni*r^ ^®f?( c^^r >5^ 

( derivatives ) ; 

(- OH), C3FtAt^ (- Cl;, »lTARtt^ (- CN), ^T^lTtwl 
( - NHa ) ^^Jtf? Radical) ^1 5ff\B^tfl^ if^l 

^»!1 TR ^ *13?1T5 

Tl I ^'?n : 

%««|5? Tjfi; »rniRt|^ f^i^irT^sT 

CH* CH3CI CHsCN CH3NH2 



vii^ sj^T 5^f^c»i c?^i c^ 

3(WT CHg-si^n Tl i 

carter ^ 

’pr f^f^t?r '®i^f?i^#$ «rtc^ 

5Elt^ ^vs3lti( ^ (?!?ir^ 

^ '®Rl^tf^'?P ?IJtf^^5Jt9T (organic 

radical) ?9rl 2??1 I 

CHg V<|^f5 I filCiif^ C^\?f 

( Methyl radical ) | 

tm ^5?!^ ^«n ^*fTi^?i'l: 



:jiPf;¥- ^1 

J'g?T« 

jfgy-r® 




CSFf^lt® C’d’f 


'snt^ir^T^sf 

farr^fsT 


'sntfsi^T 

fTi!?fTt9T -srim- 

CH 4 

OH," 

CH,C1 

OHgNH, 

OH,OH 



C3Fl^tl55 

'STTtf^^r 

^sifi^ '«om. 

O.H. 

O.H. 

'■ O.H,01 

O.H.NH, 

. _ . . 

O.H.OH 

c«ftr’w 

C'srrn'i^^i 

C 2 rr*rf^?r 

cirfnr^^n 'srrtrsRj c-stw^si 'sfiTs^- 

0 (Hg 

0,H,- 

0,H,01 

0,H,NH, 

(J,H,OH 

C^ 2 R 

flpSTt^9| 

GFtt^ll-C^rgpJr 

'snrfjfnri c’rfasi 

c’^raiT 

O.H, 

O.H,- 

0,H,01 

^1 '«iTtf^r»riT 

Ti r*p!T»i 


1 

1 

1 


O.H.NH, 

1 

O.H.OH 


( Functional Group ) 

f5i(jrr|9j 'sfiT^ic^w (CH 3 OH) f^«rf^sT (-CH 3 ) «ii?[^ 
(-OH) *rvt^5r ’iftiii 'im c^z^ 

(CH 3 "), (CaHj-) 'srar 

4f^?i <<Tc^ I (- OH), 

(-COOH), (-CHO) ^wrf? I 
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ig^i^ <?i 5R C9^ m 

^ «l^<»tlJt9r (51 «t ( Functional group ), ^^'\ ^ | 

<K 

(CH 3 OH) 

(CH 3 - ) ^ ^?»t5rt^ (St^ I ^n*tsrr^ 

( -OH fiim «f^ >6 ffff^ f^fn ^c?i I 
f^f^ 'tm c^\i:»f?i ?1 iS^R’T 

?fksc?f I ’9f^ 'Im c^’f^ f^ ^ 1 

*rr«ff?i«f® ?1 ^nnsrr^i ^frrrft 'im c^m 

cia|%c^ I ^“Nns?r«T 

^>[t?fC5ni 5f^^>iT«fr I mm vij^st 

^8R casf?^ fsc^ CJf «^{1 I 

1. >5J 9i ( Alcoholic Group ): 

1 

s —C—OH i vinfTR (OH) ^ts*Rt91 

I 

«sj^i ?st^;r?i *r:3p ^ «(tc?r 1 <m^ 

cast?!^ 'iw^ ^fm^ 

f 

of'eirl ^1 ; 

CH 3 OH, C 2 H 06 H 

2 . <21^ ( Aldehyde Group ) 

^^(511: —c =0 ^1 -CHO_} 

H 

c? c^ci (-CHO) 5t^n ?«ri ^ 

( Aldehyde ) I H - CHO j 

CH 3 CHO 

3. <51 ^ (Carbonyl group ) 

^^%l: —C=0 ^ —CO—; 

^ <«(tc^ sn, c^iw^ ^ ■^'Q 

^ ^ ^ i[tc^ ’TO I R ^ <4l^*t^w?[ <21^^ 
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wi (Hk’ra ’it«rf^‘i : R—CO—R i vunin 

^ ( Ketone ) I ^ ^f^fdJtST 

CHa-CO-CHg; t^^f^UCH^-CO-CsH^i 

4. <31^ ( Carboxyl Group ) 

^^' 911 : -c =0 ^ -COOH; ¥^* 15 ^ 19 ! «st C*f 

I ‘ ' ‘ ^ 

OH 

(5f <11 c^r«f=? ^1 »ii5F ?1 

dk^ 

cw w ^9|1 ^ 

^firs ( organic acid ) I ^Iff>l^ H - COOH , 

CH3-COOH 

5. (S ^ (Carb-ethoxy Group ) 

?p^5il: -C = 0 ^1 -CO-OC2H5; 

OC2H5 

’ic? ( -CO-) st^*f (-OC2H5) I 

^1 cm ^'Sf5i\9i^ ^ vfiJ^T?! 

(Ester) C^^^ a\n m I (CH3 - 

I 

COOC2H3) ( ^1, —Ethyl acetate ) I 

<51 




1 ^w\w 

1 . ;-OH 

1 

i CH 3 -OH 

2 . : 

-CHO 

j 

i ^TTf»i^ ^rf9if^T^^: 

CH 3 -CHO 

1 

3. f^d>t5i:-CO- 


^f^urr^sf : 

CH 3 -CO-CH 3 

4. *• j 

-COOH 

I 

1 1 

1 j 

CH 3 -COOH 

5. : 

-COOC 2 H 5 


^1 : 

1 CH 3 -COO-C 2 H 5 
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c^rcv^tcis^t^tt^ ^ ^=r5q9f%5r ^pTt1% 

« 

( Homologous Scries ) 


'e c^^ni ^ I (CH*) 

vH^fg dt’f I CRir 'siftRSW 'Q 

^'6 C^’f ^4^t^ I 

I «fr®T?p cat^^ *fN^1 i 

f^ v£i^ cat%^ *^1^^511 c?^ I 

vfl^ ^wm c^\’t'«jf®!C'® 'H^fB ^f% ’tr^ 

^ ^PN-^fiiu ^ c^W?i nt<^T cftn ^itn ifi^ 's 


Si^ (CHa) I 

firflnsf (Homologous series) S 

wi mK ^fw (?r ^»r?r 

irctlT nt<%T «rtl?P— 

^"if '« CHg ^5tft 


(P^ c«t% cirf^tc^rt^ 

^ ^ j??i mK ’f’l'Si ^ c^c'st?! c«i^t^ 

5|5n 3511 (3[tWtC9ft^ fifth's? ^ (Homologous 


series) l’ 


>|3(^f%?i ^1 c^rtwfcsjt’tt'i ^t^«l: 





%<«R 

CH^ 

— 


CaHo, 

CHa 


CsHr 

CHa 


C4 H,o 

CHa 


C5H12 

CHa 

C^^C’R 

CeHi* 

CHa 


C7H1C 

CHa 


III—26 
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^5n 



CH3OH 

— 


C2H5OH 

CHa 

C^ffft^sf SI 

C3H7OH 

CHa 

^rT5!C^t^ 

C4H9OH 

CH2 

^rrTsjt^s^ 

C5H11OH 

CHa 

«iTtf^ 




HCOOH 

— 

^lTf%f?-^ ^Ttf>l^ 

CH3COOH 

CH2 

esrtf^Tf^^ 

C2H5COOH 

CHa 


C3H7COOH 

CHa 


*tft'«fisRi cirfc^tcsit’tm Ti ^n ^f%i 

^5r^ oitc^ *1*^ ^sffSr^ ^^*ni tsiff^ ^ ifc^?i 

*nit^ wl ^51 's I c^tc^Tc^rr^t*! ^ cat%?r 

I ^rsT’t^Tf *[Tf^c^ cf^ Tf^ ; 

1 . ^ ^ ^1 c!?tc^iTc;^9rt>[ 

c>i\?f^f% iT3i«f^ y£\^K t^«f?r ’TT’^Nst : CHg 

2. ?lT>ir?ll^^ f^f%3 >ril^f«|-C^\?f ( homologue ) 

I 

3. 5!5l9t^«f^ (mol. wt.) *Thr 

» 5 t*i I 

4. 'S^lf ^f%il >fC^ *ICSf (M.P.) 

(B.P.) ^ (Density) <1t^ $t»i ’Tm I 

5. ^f^^FTtfB^ easier <fC^ 0(tC^I^ 5(^ ySi^K 

ilT«lt9rsT^ f^f^t?l c^cir f^r.»t^ ^TC?[ fslfWf I 

?i*fBr5ic^ wft 'srw^ ’isr’ft^r »itl%?i ^*«t1 ci^carfc^^tm 

(Chemistry of Homologous series) ^^Tl I 
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(Isomer and Isomerism ) 


'S^TsrliF ^'^1 ( molecular formula ) 

^1 ^ 5ri I CaHgO—i)^ 

^ I vij5isfB^ I I 5|T^ 

I *rr«ff^j«i i C 8 H 12 O 4 

_v£i^ ^n^ 66 

ci(m\ ^tTi I CgHia—ii^ ^'^t?r vfi^'N C9H30— 

am) \ 

0 

vii^ I ^b5f?f 

’nfTc<?| W3I 51t3l ^P ^%1 I H 2 SO 4 


—csrr^n 1 

(Isomerism ) 2 (?k^ C^ 

f^t%« Hc^ c?it^ ^fcnr 

'«rt^C^t«rtf^*l(Isomeris^^ ^1 
^ ^ ^%t5i C^^-sf^fiTC^ 

( Isomer ) =41 ^t?»f m\ ^ I ‘«l1%OT1’ ^<‘*111, 
‘C5it?rt^’ 1 

^«f4 v£|^<l 

CaHoO— ^t«tr 4 ^ ^ c^\?f 

^rt?! I I ’tTt*f vfl4"N 25‘’C ; 

c»itf^¥rc^i 4 I ^ w\^u 

'®at^^1^5l vflTs 78-5°C I 

c^rrf^ntwf >ic 5 f f^tai I m ^^v:tf\ *511*1 

^ttc»rW4 ^f5i ’f^^f = 2 i 1 W 1 : 


H 

I 


H 


H—C—O—C—H 


H H 


H H 

I I 

H—C—C—OH 

I I 

H H 
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( Sources of Organic compounds ) I 
c^\’r »rr»fr^‘f^ *iTrK ’tt'sui ^ 

^ I 4ftf ^^c*ni "mj 
^f%*f, ^srl, c^ic^fiiTrr^T nwtc<^ bsf?r 

C^’t ’ft'Q^I mi vii^ sf^ I 

^9i 

^ I v<|«|;t 'aiTf«tf5 51^^ 

^1 I 


1. ^’T c^n <21^^ ^51 >?3i fV? >!t‘rt^‘i ®itT2?^‘i fif^i ^ait 

’TT'e I 

2. '^^’1 n?t<c^ fwfn ^1 ??(? >a^ •a'^ c«f%^ *a'ft '-i^'ftiTrl 

fft'Q 1 

b. J1S[5|«1 W C»r*!n m ? OH*. 0,H, t OH* '<3 OH, ^ 

HOHO '« OHjOHO : HOOOH 'Q CH.COOH, CH,OHO 'Q 0,H,0H ; 

JTTTT C^1=r cm1& ’TSl’1‘1 *£1^^ (T^R ? 


Questions to be discussed 

1. State ia outline Kekule’s theory of the formation of organic 
compounds. Give examples. 

2 . How are organic compounds classified ? Give one example. 

8 . What is a homologous series ? What are characteristic features of a 

homologous series ? 

% 

4. What is isomerism ? Give example of two isomers. 

5. Define organic radical and Functional group. Give examples. What 
are the sources of the organic compounds ? 




carbon j —Saturated, —Unsaturated } ^ 

—Double bond j Triple bond j Paraffin j 


-Olefine j ^^—Zinc-copper couple ; 

—Substitution ; —Reversible ; **ftai— 

Washer ; ^t1%-C^t5l1—Sand bath ; Additive * 

compound j ^1 —Anaesthetic. 


a^ cai% 'srTfif «fsf « 

^<5rl I a^^ ^-c^n a^^ 

^5i«inrt’n i 'srtmn Rir^rtwi 

I c^n arf^^ a^t 

^!r '5t^ 'Q RtnrfrFf^t’^ JitTl^i 

I ’ttij i 

c^ilc^r?!’ "irffi f^c^R 

(derivatives) ^1 I 'Q 

CJSt^C^ I C3Sf^^ 

(saturated hydro-carbon) FffilfS 

^tjftrtf^ ( paraffin ) m I ^T^«| 

( alkane ) ^ I C^twm 

^1 I ’®tt *1^«IT1 
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I ^ CTtW^ Tl ^'O ^ (double bond) 

( ethylene family ) ?1 'Clfil^t^iH ( Olefines ) ^all 
^ I C^TW=^ ^ (triple bond ) 

^ «0tftt&f%51-C’tt1% ( acetylene family ) I 

>rr^t§i'l CftH 2„+2 

CH 4 

CgHe 

c4rrc*tJi—CsHg 
C 4 H 10 

^«h ^Wi(iPT % 

*it<rr^«i ^^'^i~c„H2« 

C 2 H 4 

C^rff^f^JT—CsHfi 

^ C^Hg 

'■ ^Jtf^f^sT—CgHio 

*it«rhi‘i ^^9|1 -c„h 2«-2 

I 

^ ^Ttf^fSf^sT CHsCH 

^rff»lfBr515T-CH 3 - C s C H 
'sntfJlf^-CjjHs - C sCH 
C^lT’tf^^I ^rrf^lfiJPl-l-CaHy - C = CH 
^ ^WT '« ^*^Tt?l CHa j 

'®1^, ^1^1 (Homologous series) j 

^e c«i% vs^fi; »rrf^ ^1 
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c^^rrcsrf’fr*! f^if^^f i wff^^mfB^ c«t% wt9p?Ft^9i, 

'sfitf^ ^^rrff c^m i 

\ % 

^^1 'STSrfsr C^\i:5ni ^ ^-(P'ft^ ( additive compound ) 

^ *1tC^ I 

1 . (CH 4 ) 

^ m «f5(TOni «|slTf1 sitf^l c^ ^f& 

TNf >ltc^ 5rtl^ C^-^Tt>lfB ®if51¥! 

sftR 3rf3f%t3| ^1 fifC^ ( marsh gas or methane) I ( y^ 

« 

Tfrn^nr >f>Tf^sT '6 5pnp?it»r (PH 3 +P 2 H 4 ) 

<>rrc^ I ^ ’fit*! >R"^ ^fm^ 'sd i) 

c®fcltf^tc5r^i *« nt'QUi 1 '^m 

f^c’^R f^*! 

I C^P\ ’tltc*! 40 % ^t'QUl ‘4^!^ •fiftf 
?fTtC*T (natural gas) nf^3(t«| 85 \ %«(5[ 



1. ?PftlRt^ftCll <2r^f% (Laboratory methood of preparation)! 
»r»-^tcifa «ilWl-5^c3f 3Ffc^ (fused) 






C»Itf®m*l (CHsCOONa) *ft«r (?Tn5l- 

9rf^ar ( Soda lime ) Hsit^Rt’ffw fiim ^5?^ ^1 ^ l 

C c*rt^ri{ (NaOH) cnt^ (CaO) cm^i-5rr^ 

I ] STC@liI 

’frr>i ^ ^ i 5 ^ f^7s% 1 

f^f3Rl: CH3C00Na+Na0H=CH^ + Na 2 C 03 

(7itfe?Ilaf ’®nt%fe^ faii:«Tir c^rffe^tsT 

(Pure methane) : 5'T^ ^1 ^|*hFl-5^Csi 

^T*1®J’ (zinc-copper couple ) 
^<1 5^'Q I f^C55if?p tptCSf®! ( separating 

funnel ) f5l**{lt9l (CHgl) IFf^ I ^s^"$ f53rf!?^Tft 

■^51 »rf^'e I ^^c*l t%°s?? ifT^O 

‘Ira I ^?rt^ Zn-Cu I ] . 



^1 ^r® ( nascent ) 

■?rr^ratc«R l ’aftn^itsT 

»fcsf ‘S'Tcn fjff^l I : 

CHsI -h 2H = CH 4 + HI 
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I nit*{ vii^pfB 511^5^ fwi «(^tf^^ 

^ ^ot*! w\u 

^ I 

"STtniMt^ '®rart9F ^ 55 ^ 

^ I 

2 5T^C5r^^ ( Synthetic process ) % i^) 'sirt^f^f^Htsi 

AI4C3 + I2H2O = 4AI(OH)3+3CH4t 
AI4C3 + I2HCI = 4AlCl3+3CH4t 

'srrf5if^%t3[ 

*ic?f 'sri^t^T 

'=rTtr>n5 ^?i1 f^fel 

^1 ^n I 

(^) ^'fSl ^l^s\ (catalyst) 

^1 ^^C<I 200”C '^msV^ l^t^CKC'Srif 

hsf\ ^ni'm I 

C0 + 3H2 = CH4 + H20; C0a + 4H2=CH4 + 2H20 
(^) ( carbon-electrode ) 

1200“C 

yf5l%T« I I C-f-2Ha = CH 4 1 

( Properties of methane ) 

( Physical properties ) % (i) ’^TW, 4*f '« 

?fm I (ii) ^?Fl I (iii) ^1% 

(Chemical properties): (i) f5lC^lC5Rl f^ffersl 

(inactivity)': I ^ 

It* « ^ 



^ 'Sdtf^nB, c^ ^ f^wT?!^ ’iwt< ^1 

V 

(ii), ^llJT ^CSr fen (Action of air): 9frr>r | 

f^«(5T S(^fe fSf^ ^fij^l ' 6 ^ ^^ '« 

(COg) ^c<i I ^«n: 

CH4+202=C02+2H20 

’tltC^T?! f^C*l ^t^, ^^t?f 

Tftc^ ^itc^ of’^11 >rf?i I 

(iii') ?(1 5rt^f^^»t5T (Substitution) : C^rff^si '« 

"STlUsn ^1l^^ 

*6 ^^1 >r*rt: 

CH4^^CI2 = C^|.+ 4 Hq 

c?Ftf^ii ^ c^fk^ %9(5{ -spf^^ 

^ I ciPtHiR^ fe1 to 

(defused) I fef1 I «(f^^t*t5f- 

f?fel ; 

CH4 + CI2 = CH3CI + HCl 

f3r«tt^9f c]Fr?(t^5 

CH3CI + CI2 = CH^Clg + HQ 

fsrf'fl^ CfT^lt i5 

CH2CI2 + CI2 = CHCI3 + HCl 

C^tr?fT5?5^ 

CHCI3 + CI3 = CCI4 + HCl 

(2ffe^ 41 f4^tt^45l ( reversible ) f^fel | 
4t^4 CTO f4felf|5[ | : 

CH^+Ia^CHsI+HI 

WtlUtf^Wir *lC5f ^1414 »l*N*^»f I 

(iv) 4t^ ^41 1^1S\ 'Stfir^l 5|t^5T >6 

1000'’C 

irftet:«R I 4 «n: .CH 4 -^ c I+H 2 T 
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( Methyl 

radical) ^ ^?n CHg - j fi(C«ri? ^fsf^FJtl^ 

(A^m "srrf? *Tft< I 

^iPicNi s ’frr*i m% iri^ m 

^rs c?FtijT^®, ^ 

(cHsCi, CH2CI2. CHCI3 -ii<i'v CHi:|^c^\n <si^n 

2 . S C 2 H 4 ^ 

C5tttl^ ^ff C^’f’ 

CH2 = CH2 i C3rf3l-'JfJt»r (3-4 %) 

^c«(T ^?r I 'srfc^if^^t^i «£ftf <£fm 20 % *1t'eK1 

Tinf ! (luminous) I 5^1 ^^9 ^ 

(double bond) 1 ^ : 

H H 

C = C 

1 I 

H H 

W 1 



• ?Rt51*rt^ttl3Rl (Laboratory process) % (i) 
'«()iPic,\! 9 ?r grOJ ^ 9 \ c^ffw (dehydrating) C^fl^ 
t<rr^ (C 2 H 5 OH) ^ 165“C 

^ ^s’*r ^ ^ ^ 

^«n: C2H50H+H2S04 = C2H4 + [H20+H2S0J 
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*^i^N ^*tt“c^ f^Tf%^ I ^sfl: 

C2H5pH+H2S04 = C2H5.HS04+H20 
C2H5.HSO4 =C2H4 + H2SO4 

5Fti:^?f 3jc<fT wtoic^t^K »ic?r 

f^ ^9f fil'Ht'Q I 3FtC^^ ’JC^ 

tsptc^fs^ (dropping funnel)'« I 

;5?«| (KOH) 'Sf^^RI (NaOH) Hta 



^«n '«?rt 31 t<I ( washer ) I ‘’Srt'Q^tC’f’ 

( Sandbath ) IbS^C ^T^tT’vC^ 

^ I fiiat*! 9 fjt»f ifq ^ I 

c»rr®i ^ f^i <sf<itf^^ 

^?ii ITS I 

(ii) C 3 rt«rte (CgHftBr) (From Ethyl 

bromide ) % *t^»l (KOH) 3 rft^^ 

c»i^ ^ «rrfsic^st^^ J?^*l ?1 
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^91 ^ c^ C3rW^^ (CaHjBr) 

c^pf%l bsfl ; 

CaHgBr+KOH ( J9^«| )=C2H4+KBr+H20 

(iii) (C2H5OH) (From Ethyl 

alcohol)? (AI2O3) seo^c 

5t9rr^i ^ \ ^ ^Si^^ 

I 

C2H5OH + CAl 203 ]=CaH 4 [H2O+AI2Q5] - 

(iv) ^fif5T (Pure Ethylene-) % ^lt-C:3t3rf^CW 

i^C2H4Br2) ?t5|t?I ^ 

C2H4Br2 4- Zn = C3H4 + ZnBr2 

^ ( Properties of Ethylene ) 

(?®t^ (Physical properties) % vil4’ 

^ I (ii) ^91 srrsftsr 1?^%, fV^ 

C^% I (iii) 

Tfi? cm I (iv) t?rt^ ?fTtc*i ’rf*f ^1 Tf^i i 

(Chemical properties)? (i) 

(Action of air) ? ’UPl ^f\n 

fn^rtii ^f^ld to I I 

/C2H4+3O2 =2C03 + 2H2O 

(ii)^^«rt?lf^ (Additive reaction)? 

^ ^ ^1 ^ vn^fs 

'5P{«P(^<gt c^5fl CH2 = CH2; 

( reactive ) I hfH§I I 
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«2fNRf^ 


f^fasnin^ ^ ^1 ^ I ^<ts c^Tsf 

c^s\ 7m c^^ ^n ^ ^ ^ 

W W C>1^1 ^ C^\^ 5f^ST ?1 

f^lwin (Additive reaction ) ^^1I 

?iffi>5it^ ^1 ’litsitf^Tit^ ^ *rN"^c4 iso^c 

|c«fR I ^««(i; 

C2H4 +H2 =C2H6 

H H 

■'] II 

—H + H 2-^H- C- C—H 

II III II 

H H .„_ H H . ! H H 

(ii) WtC@ftC'^C5f3 ( Action of Halogen ) 2 Clftf^^T '« 

C3fTfiR Cff^c^ 515T»rf?l^tR *IC5P 3 T*n^ I 

l^t'8 ^Tf®f6'® ^ c?i\^f I 'srrc^f^csTia UTm] 

7 \f^ I 5 l 1 ^<li:‘f?I fWl ’iTt^ff ^ 5 !T^^;t '8 

bsfr ^1 1 ^«n : 

H H H H 

C = C + Cl2 = Cl—C—C—Cl 

II II 

H H H H 

CHa = CHg + Br2 = CHaBr—CHaBr 

-yf^iT ^c.?f I ; CH2 = CH2+HBr=CH3-CH2Br 
C2H4 + HI= C2H5I 


H—C=C-H-> H-C-C 
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(v) WajsfTis 

H 2 S 0 * c-it^«i TO I 

>[T^c^ ^wfr ^ I ^«n: 

CHa =CH2 + H2S04 = CH3CH2HSO4 

CO, CO2, Ha TO*T ?1 tfkfk 7 { -sjtiRJ ?P?I1 I 

H2SO4 ^t?l 1 CTO®t^ ‘tc?! TOtil 

^nI 

yCH3CH2HS04->CH2 = CHa + H2SO4 

KMn04 CTO*t?r fen S KMn04 

C2H4 5^511 '^^(.s\ ^rrl;® (glycol) 

KMn 04 ^^1 >rflf I S 
0+H,0 

CHa = CHa -^ HO - CHg - CH^ - OH 

t ^t5l tRf^sr I 

^?t?i 

ws «( 5 lt^ ^1 f^«t^ ( anaesthetic ) It’l'e 

3 . ^ S (CH S CH) 

R)r 5 ^ nt'eiii m ^11 ^iitc>i 

*lR 3 rfc«l ^rtRfSIRjf ^ItC^ 1 ( Edmund Devy ) 





5riC5[ R®T^ >iTi^>rF ^Jt^R^itsi '5(^>rr|w!F 

Tf^ RwtR^ 

'sirrRfSf^ ’fit’^ 'srfR^t?! ^?ia[ 1 ^ 


c^-i>|Trr«tr *it^Ti m ^t^i «r:^ ^t®T 

vfl^fs ’fm ^$ff Vi I I 

»l»5t^'S^<?rt? ( strike back ) ^Vi'Q ^s(Tt^f5f9i^ b$ft \ 



'srrtfjfl&f^ -2^8% 


^1 ^ ^ (tripple bond) C^\»t: 

^C5l1: 

. H-CsC-H 

• 1. «I^R5 (Laboratory method) % 

’irr^T v 

^"sfr I 3prc^^ 

(CaCa) ^ttl V I '^^fB 

c^i Vi I '« Mmn 

^tf^f%^ »fjT^ ^ I ^ >ni%i 
V I •• 

CaCa + 2 H 2 O = CaHa + Ca(OH)2 

^TtT^finrR 'orjTfiftf^sr 

vii^ »irr»r vi 1 *fT5pi#5, 's^itc^Tf^^i'« 

?p5lftF5f (HaS. NH 3 'S PHg) fi[fa^® ^Ttc^ I ’tm fsrfB^ 
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I [ gttc^ 2500"C— 

3000“C lsTC*t C»ft?1 ^ (CaO) c^t^ cnt®t^1 ^Jt^r»l^ts| 
(CaCa) I ^*i(1 ; 

CaO+3C = CaC 2 + CO t ] 

2. 'C|Jtf»I#f^ «l^f^ (Synthetic 

process ) s (2500®C) itm 

3(WI 5it<(TC3l f^5T^'f*f^1 'sijtfiifgfiiiT 

2C + H2-=C2H2 



3. ( Pure acetylene ) : 

^-at?lt^'5 (C2H4Br2) 
'5rrTf^f^5i I : 

C2H4B^2 + 2KOH = C 0 H 2 +2KBr-l-2H2a 

^tt-c3T5fT^ '5rnf>i1Sf^=T 


( Properties ) 

CsV® ( Physical Properties ) • (i) ^TTr*ifSf^i;i 

vii^ nrr»f I (PH 3 ) sm 

5j^ ^tn I (ii) C^*f I ^ ^tc<1 

Tf?l I '’SfJtf^l^f^^ "STST^ t '^Tt, t^'1 


'SRTf^ (NH 3 ) ^1 (Sba) 

^^1 ^tiT 5111 10-12 '^'1 ■•^TO?:®r 

^«f5i «itsr 300 ^rfi5i§f5|5i njT»f 

19 ^^ ^1 Tnr I '51^^ »i"^< '®inf^f5f^5f ’tTT>r 


111—27 



418 < 2 rr«rf^ 

I ^sraraj Ft^rf^ 

€ 

Xf'eH ^ I 

*f^ (Chemical properties) (i) ferj ( Action 
■of air) % «rf)^ fn^ 

'Sfs^ >6 I ^ <3 ’fTTC»l3( f^*l 

I TO I Wm \: 

2 C 2 H 2 +50.^= 4 CO 2 -m^o 

*!T«ff?;*l 4t^tc?f ^fh.^ ^ I f%l ^5^ 

X^^Tiirc^i I '5rff>i-^f*if5f^^{ 

^f^Kl (Smr 3000'C ^ ^?r I 

(ii) ^rrf*ffBi^ ?frrw?i ^r.?fr «( 5 «' 'ii^ nit^ (C2H2) 

C 2 Hg^ 2 Ci +H 2 f ' 

(iii) wrftt&^rCSRT (Reactivity)! ^Ttf^fiR 

^<15 ^1 '^t^l w<^ ^mn 

'SI*T"^^'«5 oft?t I ^9(1; CHsCH;^T|, 'Sfltr^Tl^f^ST 

^?iiiT^?i ^ kt'^) f5 (^fr^t ^ wrfef&® ( additive 

compound ) ^fisf I 

(iv) l?fe^tl?SfC5nr fegfl ( Action of hydrogen ): 

^1 *tTraitf%irr?i ^Tf»il6f5i5?c?F mm 

'ATn nc?i ^C3i I T[(?n : 


CH Ha 

CHa 

Ha 

CH 3 

HI 

II 

—» 

i 

CH 

CHa 


CH 3 

'^Trf»i| 8 Rsr 

^f<ff*T5T 




(v) ( Additive compound ) l OFtRs^ ^Q carfRsT 

^rrR[i^Ric5(3i ^ i ciftRst Rf^1 X^n 

m, Rf3ii?iT?i 

^4^31 5|1 ^ Rferm ^q «FT?iTt® 

CHsCH+Cl 2 = 2C+2HCl 



® ^419' 

*' fi! 

‘ > 

?rl ClFtf^?{ vATn C5tf5{iT »rf<(t^*l-~ 



■^‘*(1 1 

CH 

Bfa CHBr Btg 

CHBra , 

III 

-> II -> 

1 

CH 

CHBr 

CHBra 

'errrhlSf^sr 




C4TfilC?(i| CSFTf^^^ I 


(vi) ^Tt^ros^ l^tal S 

(HI) »fc^(C 2H2) «t<«fc:si f%5itt3f 
<lt?[ ^ I ^*^1: 


CH 

HI CHa HI 

CH3 

III 

II -> 

1 

CH 

CHI 

CHIa 

'«nr’i15f^’T 


'®rfnit\FTt® 


(vii) (Polymerisation); ^it^- 

i?Ca^ f^l ^Ttl>if6f^5T (CgHg) 


SCgHg CftHfl 

I 

«rrff^^5T c^fa^ 
CH CH CH 

111 + HI + 111 

CH CH CH 

ah ^nthjefsPT 


HC 

HC 


CH 

A 

V 

CH 


CH 

CH 


af»5T ^1 wf w c^n 


(viii) «rt^ (Metallic acctylide): ^FfWlf^nn 

^ ^pptTai?! 91^«t?l (CugClg ^ AgNOg) ^C<fT 

9tm FT^CSl f»|51^t^ ^1 ®lt3l 

^Ttf^fSsiT^ I 

C2H3 + CU2CI2 -> CugCa ^ 1 . + 2 HC 1 
CaHa+aAgNOg-^ AgaCal + 2 HNO 3 



490 


(ix) «Ut 8 'rtS^® (Al(iehyde formation) ? 

^ ^*rf^ sj^'e (H 2 SO 4 ) 

^<fT ’trf’T (C2H2) ^?;3i?i *i"Nnt^^t ^r*ifi?f9R 


CH 


CH 3 

III + 

HaO 

= I 

CH 


CHO 

' 5 ijrf^l 5 f^ 5 T 




(Uses)S (i) 'Q 'Sin 3500“C 

f^«{i I 

c^W 'e 'Q Ofmn 

m I (ii) W. (ii) ff^5{ 

m, (iv) 'sinwf^^' ^rrf^i^, ^TTf>i^it^f%^t^^, 


( Halogen derivatives of hydrocarbons ) 

[^lii f’l^nr'T fsrrH arft^t¥5f. '5^^I^re■r’?^^, I?r9^‘i 

TS^ <2r^f^ ^1 f^f^l SR I ] 

mn ^Tc^itcsf^ m] 

^?ri fi{»iC3p 

I 

(i) CH 3 CI CHsBr CH 2 I 

OFf^t^ f3f«ft^ C3!t3ftt5 'artmst^® 

(li) CHaCls^ CHaBra CHgla 

^i^f^sr c3Ft^t^ 1%W^*T C5W^ fiiW^ «rfnit®ttw 
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(iii) CHCI3 CHBrs 

cftRt*rt catwi'^Fsf 


CHI3 

'STfr^trot^ 


(vi) CCI4 CBr4 CI4 

Sf C^1-C3Ft?T^ % cfe|l-C3W^ % C^ll-Wirmr^, 

ym^ c^\»t ^1 I 

CFfCilT^if, C^^-OFt^T^ 

C^lW ( additive ) ; (fff^’^T’lJT I *^C5' 

CTf€^1 I 

^TC^t55|1 I 


CH. 

.CHgCl 

CH 2 

CH«Br 

+CI. 

+ Br 2 

• 

CH 2 

CH 2 CI 

CHa 

CHaBr 

^f-!r(^sr 





5?t^-CjFf<lT^J? 


®f^.c5tJrf^ 

CH 

CHBr 


CHBra 

II + 

Br 2 -> II 

+ Br 2 -> * 

I 

CH, 

CHBr 


CHBra 

'®rrtftl&f5i5r 

"STTTfJltSf^ST 


'srTtf^t&f^jf 





^tc^rtc^sT 


ip^sil 




CH 3 C 1 

’tn*! 

-24“C 


CH 2 C 12 


40‘’C 

C3FtC?rhF^ 

CHCI 3 


61-5“C 

• 


CC 14 


76°C 

c^tcrnp^ 

CHBrg 


151“C 

^Wus\w^ 

CHI3 






422 ^*rhI5( 

1 CIPt?rt^® (CH3CI) : vss^fs '6 

’frr^Tl W’f I ^n] m I 

viiTx C^r^ c^t^ Tf^ (local 

anaesthetic ) ?i^‘t ’trf^ I 

TO ^?rl I 

2. C?FtC?rM (CHCI 3 ) i (CH 4 ) f^s|f5 ^tt?:wtcw^ 

c?Ftf^^ *i^3rt‘i, ^^1 < 2 ft%>^tf^^ ^ 

■ (CHCI 3 ) I <irfiiTf^c^f?i ^tcsiTcwJT c^'tc’t^r tori 

I ' CFfC^t^ vil^fB ^ \ 

31^ I ^ ^%?[ f%^ 'sJTT^C^t^si 

i 

^.««rrc?i I '«Iff^?r i 

«f 9 r i 1848 

( Simpson ) ^tU '®«l 

1 ' >I°N"nc*r ClFtC^t^F^ 

(COClg) ^ C!Prf^S(, I 

^T^f^5T ciPt?it^^ I f^fel: 

[ 2CHCl3 + 02=2HCl+2C0Cl2 ] '' 

<3Ft(3lt^^( 1 % C^Tfe C^t^ ^ 

?cvs?[ c^T^^T 'srTceit^'« ^f»icwR^ >r’s"n“f iii:?i 

?t^ ^ I CTO cTf^^i TO ?T^TO 

TO ^5|1,| 

'41 vi)4*s ^fk ’TT^TO 

5?f44l CJPtCTO^ 4tf^%4^ «}C5t^sr ^<^*14 ^41 ^4 1 viJ^fS SPlC^ f»l^ 

f^s ^c«n ^«rrt5T'sfmcTO®! 4l 'sotfsick^ irtfii^l m 

^f4c^ (3Ptr4t4'^i yft^ 154 <fl4^ 5(1^ *(tiar 

’tT^p^ ^ I 

3. ^rtratCTO*«l"(CHl 3 ): f5iC«itC44 (CHJ 1%s[fiJ ^C^TCW^T 

*f4^iti^orrf^5^ *f43iT^TOi <£ff^Trf*i^ *ttTO to 
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(CHls) I ^ ’?pf^^t^r?i ’lift< I 

.3^0 ^ c’it’t I • ^9ic?Pt^c5i 

^ I ^'Q ^ Vi I •'«irr5ii^t^5i^j 

>f:sf «rtcirrf^ ^ ^srtc^Tt^T^^ ^1^^ v i' 

4. ■^t# (CCI 4 ) I (CH 4 ) JH 

^^C^'SR CIPtf^ST ^1U1 (£ff^’?tf^^ ( substitution ) 

^flKl (P? ^Tft mn *iTf<i^ ^im'i c^tl-c?FT^t^® 1 


^fs(t I c^^ « art^^ ^c’f, 
m W9F ^^mt5 

'q^u S^/5/.r<''"''i''"’* ^ ''-■=-^' 

- ■ 5v"-\ (4J‘< • "fc V(^. v^- 

^<jTtnr 5(<jn ^?ii 1 

5. ^firfirii '5t^-t<3t5rfe (CaHiBra) : ^ I 

132°C ; C^ll-CFt'SlT^r® C3{Tf^^ 

^C«fl ’fTt>T Ff^Tt^C^ I 


c3it^?f ^'sp'i ^?ir?i c’ltcq?! f^*t%i 


^ ■-^1 V I 

1 . c-aj%^f ^t^r 5 l--^l^iT CTl’j ^'S^RI m V Jl'M^' 5 - « 

* • 

Wl'S 1 

2. fJtr*if!T t'®#f ? f3ir«!fR^ f^fSRl ’n<5n I ^^5 

*IC^ fa|T«f:snf f^fm\ C’Kait I 

8. 5t^5l-'^l^sr ^511 ? f^p'sfn tf<ff^ ^nt ’vfsr’i ? 

fr f^i '^rr^ ? ^W^sr ?t« 1 

5. 3 !ttfmi nTTii^tf^ cV^ mtrJi «2r^^ «fr?[ «a^ mtJilS 

?fTf’it5 c? ftr»t^«lr*r >if^ 5&TO1 

ft's I ^t?r T 

6. c?\’f ■^t^n:^ T f^^tn -2rP5?r*f3T '9 
’!i*r -^1 ^ ? <!i-^$ fe<rf^n*i TT'S 1 

6 . csFUnif?"*, "mcirtnEt^^ >6 -^t^ »rt«n^i jj« 

I 
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(2rT'«tfw 

Questions to be discussed 

I. What is a hydrocarbon ? What dp you understand by saturated and 
unsaturated hydrocarbons ? Give examples and structural formula 
of each type of hydrocarbon. 

%. I>e8cribe a method of preparation of methane. What is substitution ? 
What are the chlorine substitution products of methane ? Give 
equations. What are the condition of such substitution reaction ? 

f). Why ethylene and acetylene are called unsaturated hydro-carbons ? 
What products are obtained when they are saturated ? Give their 
structural formula. What is an additive compound ? What are the 
additive compounds of acetylene ? 

A. How is ethylene prepared ? What are the reactions of ethylene with 
air and bromine ? How would you iirepare ethylene ? 

5. Describe a method of preparation of acetylene. Can you prepare 
acetylene synthetically ? Which is more reactive—methane or 
acetylene ? What are thp uses of acetylene ? 

6. What are halogen compounds of hydrocarbons ? What are the 
principles of their formation from saturated and unsaturated hydro¬ 
carbons ? Give examples of chlorine derivatives. 

7. Write notes on the properties of chloroform, iodoform and carbon 
tetra-ohloridc. What are their uses ? 

S. What is marsh gas ? What is the gas generated by the bunsen burner 
when it strikes back ? Give the equations of their preparation and 
mention their uses. 

9. Write short notes on : (i) Unsaturated compound, (ii) Substitution 
reaction and fii) Additive reaction. Give examples in each case. 

10. Compare the properties of methane, ethylene and acetylene. 

II. How would you separate methane from ethylene and acetylene from 
a mixture of the three gases ? 

[Hints: —Use ammoniacal cuprous chloride to remove acetylene; then 
fuming HgSO* to remove ethylene. ] 



—Alcohol j ^1 —Fermentation , ^^Tl-, ^1^- 

Mono-, Di- and Poly-hydric j ^T^s(— 

Fractional distillation j —Alkyl j —Single 

cell j —Enzyme ; —Yeast. ' 

f 

^tus '8rjt5i:^t^pi 4t^ «fs? 's HRic^< 

feca?f ’rffcfj-si? I ,3 5i^C?R f^f3F»lT<) 'eofm I 

’it«rt^*l ^5rTrpir-^li^r?»i^ Ji 1 5i^^f^-5pT3;^5it'9 ntiapiTRf 

'sntf^JF, 'sr?r:nf5r^ >a^? ^pir^patJi cn‘&i-cirNtt5 'e 'sisrt^r 3jr5!iiir 

»t%^S ®jt5l1 

I Tm^ ^>r, *tFr^iii ffsrr^^ »i^ 

I W, ^1 ^rfsic^Ti^ 

o * 

(CH 4 ) ^1 (H) 

(OH) ^tiii c^ 

CH 4 CH 3 OH 

|c5«R—CgHo C 2 H 5 OH ^1 t<2rr5i5f 

> 

CsftTO—CgHs C3H7OH C'SfT^Tt^ 
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( mono-hydric ), (di-hydric) 

( tri-hydric ) 





( polyhydric ) I ; 


CH30H 

CaHsOH 


CHgOH 

CHaOH 


CHaOH 

CHOH 


CHaOH 
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cas^ Ws c^ wt^c^T^cs! (-CH 2 OH) 

5 t Of ^t^5F W1 ( Primary 

alcohol) I s : CHsCHgOH 

C^ (=-CHOH) vSi/r 

•\ 

( secondary alcohol ) ^^Tl I ’(’^1 * 

^^C*I1-Cifr^rf^ ; CH 3 - CHOH - CH3 

c^ (scOH) ^^5it5T fet^firattt 

'®Ut^n^t^9T (tertiary alcohol ) I ^*^1 I 

; 


CH 3 .CH 3 



'ciTt^^c;^ 5it^«| ^■S^' ^ 

3jtc3j^ Mfm ’ift^ I m 

^ti?iC^t^5| ^^51, I 

I ’it^r ’t^il 

Tfif ^ 5t»i nni I 

wt^n ^n I 

'ilTs 'SUW^^I ^snr^lC^T^^I wf^ 
Ti bsfi ^1 ^ i 

5P?I1 ^ I ^^5|tR 

1. fij«rt^ ^ 

( Methyl alcohol or Methanol) 

’TTRs^ ^ 

51tf«f%5F ^ Tt ^ ( Wood Spirit or 

Wood Naphtha ) 1 ^ I 



4?8 


«ijt5rc^^ «j^ 

( Preparation of metl;iyl alcohol) 

(i) ^tci?r (Destructive distillation of 

wood ); 

I 350'C '5T*Tr?C^ ^'^•s 30 

«itf^^ ^111 I 

n*rT'*f '5JT^^ *1tC3i *tT'8Il1 ^?f I 

2-4 % ^'N*f (CH 3 OH)} mn 

^Itf»l^’ ^t'!5T'« ( wood gas ) 5RtC^ 

«f^f 3 ’tiP! ( tar )'« ( charcoal ) 

^m^ Till I 

m ^e 'sirtfiitfetii 



C^1 ( milk of lime ) ^?I1 I 

^csni 

« 

^ w:m ’icsf ?rr'nffl^ wyi 1 ^it>i-f^4«tc^ 

I 56“C i 

'S(jt9ic5Ft^c5T?r 56°c 
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vlt®5f ( fractional distillati 9 n ) 

uTtr^ f^i<«rr^5T «ijt5ic?5t^5f '€ ’'5f5T Vila's 'suTf’idjtsf \ 

W\ 'e '»(TT^C^T^C5l5l c* 1 t^Tp ^t^i 1 64‘’C 

^T^15 I vfl^TC^ «tW 

^1 ^ I 

(ii) (Synthetic Process): f^ssp '6 caFtftnt^ 

Vila's 300 - 600 ^t^-5ti;n '« 
350°C-400“C ^ m^1 

^TIT^T?! ’tm '« f^fel ^Tt?l 

I 'Smi 25 % ^fJt^-f^ast'tt^ 

I 

I 

(CO^Ha) + ^ CHaOH 

fs\v^%^ ( Properties ) 

SJ^ % (i) fmtt^ ^I^- 

*fwt< I (ii) t^t?( Tf»r 't^ I (iii)’t^ 

®fC51^ cm T^®T^1 '4^* ^^t?f 64*C ; (iv) m?l?[ >Il8f 

?rr*!l^fsi^ ^ l (i) ^tft?r ^k^m^ ( Action 

of alkali metal) % ?t»Ttllf^^ Mmn *!C«F 'sUt^^pT^^ 

»lt^ I ^31 *lC'Sff&‘® C*ltf^¥f^, 

^011 ^ c>fif^Ti'n:?(^ f^fa^rr?! 

\ m: 

2HOH + 2Na = 2NaOH + Hg 

«f®T cmferfsi 

2 CH 3 OH + 2Na = 2CH80Na + Hg 

f;si?it^5i c^iTfe^sf 






(ii) CSFt^rt^ C^’t S Tl C^‘^-<3FT5t^^ f^faFTl 

( Action of phosphorus tri- or penta-chloride ) S 3*1^ 

Tl C^FTiUtt^ (PCI 3 <rl PCI 5) 

(CH3 -). (C2H5 -) t^irr^c?P 'cijt«if%9r ^ I ] 

CH 3 OH + PCI 5 -> CH 3 CI + POCI 3 + HCl 


(iii) TOT Rfed ( Action of acids ): 

^jrf^?Ft5ST 

(CH 3 CI)'« I : 

CHsOH+HCl = CHsCi+HaO, 

f^*s^ cipniTt® fsiTft^i 

^ I 

nc?i 

^ I ^«ii: 

/(^) CH3OH '+ H2SO1 = CHjHSO* + HjO 

f3i*!fi^5T ^i^cswsr -p^ 

(^) 2CH3HSO4 -> (CH3)aS04 + H2SO4 

^?T^-f5r<*rTt5r iimr»p& 

(’f) (CH3OH) ’lffl 3 |TC‘l ^^91 ^- 

CH80H+CH3-HS04->CH3-0-CH3+H2S04 


( Uses ) g (i) ^«l5(jT5^r®^T|« ?F?rr?l «f3r 

?i«'«fua, (ii) mn mi siw 

^ c^zs\^ (iii) c^^cm »rc?f »tt'85rt?r 

«Gt9fC^Pt^ ( Power alcohol) ^*1 (iv) fsiRc^ic^ 

bsfr «f3r f^<i(t^9i '«iTT9ic^T^9i ^^1 ?or 1 
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( Ethyl Alcohol or Ethanol ) 


<lf^f515i.-;2rTff5T^tC^^ '^t^n I 

I ^1 ^ faRtH ( fermenta¬ 
tion ) ^'<11 I (yeast) 5l1l?l *ff^f^ 

% C^tCSRI >lT«(t^«l 1 Ti[^ % 

CfiHiaO,- -> 2 CaH 50 H + 200^ 


?f.cTr«r . 



^'«‘i ^f«f^ f^if fsu 


"srr^ '«^, ^1 ’1?T< I (starch) 

^1 fell 

^rfsii:^^ -^n i 

^ ^jrf< I 

(C 6 HioOb)„ i ^ *ife^5n 

^«!ii *(% ^nc?i c^tJi t^Td 5ii i sf^^nnsi 

«rr®t?i ^ ®fT':^?i 

»ife5 31*^ feTtui f?C9i so^c ^'®ft ^ i 

w^«r it^si tc^?i 3ife> fetiiii 15111 t^n ^ 

*tf^*t'5 ^ I ’<iT?n ^ 




( hydrolysis ) ^^ITt ^ 1 fm\ 

»lMf«fR >l'sp3f I 


2(C0 HioO 5 )w 4 ‘mH 20 ~^w(C j 2H22O11) 

C12H22O] 1 “h H2O->2(C0 Hi2O6) 

W^TBf 

CeHjaO.i -> 2C2H5OH + 2CO2 

’ «f?i mn m 

Iwni ^1 ^PT?fC3i^{c^5( 5t^Twi «2fi:^r®R I vs^^t 


( Rectified spirit): 

/4rrfffic?|st^5ic;5r ^ I 95'6 % 


<sAK 4*4 % I 'iit ydis^c ^T<inc^ 

«rfr^ ^%i m ^ini ^ \ 


^ »lTt^C^tlE9r ( Absolute alcohol): 


I '1 -1 % <!ftc^ I ^"»:[< f^?s^ m 

KVfii »r”x-^-r ^ i c?t»t 

c<t^9i ^3( ^>Q?r( c»i^R 

( Power Alcohol ) ^*11 I 


^^9? IR^ ( Properties ) 

C^ ^': (i) ^«rrt9i ^ 

*nft<l (ii) 

(iii) 78*3“C cq^"v - 114°C I (iv) ®fC5j^ 
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r>rf4^ ^ TTm (v) c^V^t 

I (vi) ^?ri ®twt< I 

?rr*rt5rf%^ Hi t {i) ^Ptfhr *ft^^ »rc«r fnf^ ( Action of 
alkali metal): f^<«|T^si 'buT^ic^^C^^ m 

^c^Ti:iR'Q ^ri ^feTf^iirm 

«fr®TrfH^ ^1 ^«n : 

2 C 2 H 5 OH + 2Na -> Ha + 2 C 2 H 50 Na 
'^JT«ic'4t5^ c>rrf^?it5i 

(ii) csFtsrt^ •Hint c^^-csptat^^ 

(Action of penta-chlorides of phosphorus) t 

cn‘^ 1 -CFr<lTt® (PCI 5 ) Cl OH TJ9I4S 

$ 

C?Ft<!tt^ mu I ^sfl : 

CaHsOH + PCls-^CaHjCl ( ) + HCH-POCl3 

C^ OH PClj-^^ HCl ^ I 

(iii) «lTff%OT ^«r (Action of acid): 

■srrtfjic^^i ^3^6 (C 2 H 5 CI) I : 

C 2 H 5 OH + HC 1 ;?±C 2 H 3 C 1 +H 20 

CSPt^tt'S 

^fm\ mH 2r®n%^ 

VI H\ I fjpi HCl 3tTt^ 3rD^^ 

nr?i3itc«i ZnCig fifc^r^r ?p51 

’ifK ^iPs 

I ^H\z 

(^) ioo°c jfsrli*! 

fHgSO^) 'srrr«ic^t^ (C 2 H 5 OH) 

CaHgOH+H2SO4 = C2H5HSO4 + HaO 

tf«f5T *it^c^ 
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(^) i 65 *c '®t‘ifvc^ vatn (H2SO4) 

fifnitc^t (C2H4) ^ I 

c»rr^^^ ^tsf I ^«n: 

C2H50h+H2S04=C2H4 ()-i-[h.^o+H2S04] 

(?j) i40°c ^fc^rrc’f 

I : 

C 2 H 50 H + C2H5HS04->C2H5-0-C2H5+H2S04 

(iv) ^ ( Chloroform) S ^Tt-siC^T^ 

*11^^ ^ f^f^l (CHCla) '}\i^ I 

•v 

(vi) (Iodoform ) : ^ m <5^* 

( CHI3) I 

(vii) ( Halides ): ’fip>i¥^TWil 

I m *. 

2 P + 3Br2 = 2 PBr 3 

3C2H50H+PBr3 = H3PO3+3C2H5Br 

513^1^ (Uses): (i) Tl 3iTO*>f, 

(ii) mn m, (ii) C’fcttcsi^ j^C?f f^ifasl^ 

(v) (vi) tBsiFT?! ^TC^tf^^, ^tf^n 'e ^91^ 

«f^f^ W’t. (vii) >6 

simw:^ vfl^-N (viii) ^ 1 

[y ( Methylated Spirit) : 

'« f^3£r«l (CH 3 OH) 

+ C 2 H 5 OH) I ^9I5T IC’I 

^rtwrc?! Newt’S! ^qfr^sf 

^rN:^Tc 5 !?f ^iri ^iri 

^ir I 



( Oxidation of alcohol ) 

'Q '8fiT*i 

I (aldehyde) ^8 Wl1^ (acid) 

ca!|%^ ^1 Tf![ I wr«TC5Pt^5t 

^ 'Sirtf^ ?1 3Tf^tc?r 

<2l1^3rttt -> ^«l (O) -» ^ 'SlJtft® ’ 

^l?l«l WTill 

CHgOH +[ 0 ) -> H-CHO +fO] H-COOH 

fif^rit^*!'®rTm^?5i • ¥<ifsr^ 

sn*!*? mui 

C 2 H 5 OH +[0] ^ CH 3 -CHO + [O] -> CH 3 COOH 

^mrTf^si '!5ntf»i§jt«ife?r^¥ 'Britfirt^ 'srjtfjnF 

CHgOH 

3. fgryTrf% = T ^ s choh 

I 

CH 2 OH 

C^5f ^ *fW'« 5f<c^, C^ffj, 

^^<;^u C^^f, ^f5T« C^5T, f®f^^ ^C*fT r?r»It^5^ 

I r?t>it5®i I f?t»rrf^sT ^iTc^'e 

I ^8 TO ^ I ^151 

>8 'TfCf 'Q ’trf< I 

c^rfc^ ^ft^i ^tTOFs c^tTc^ I fnm^ fi{*it<f4*r 53 ^ 1 . 

(ff^f%if 'Bjgr 

«f^f^?l ^fgr'Q 1^ I 
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( Structural formula of alcohol) 

^91C^SR f^f^l 'S ’t^fST C*r^ : 

(i) (CH 3 OH) ^ 511 (molecular- 

formula ): CH 4,0 

c^ ^rfai ^T^c^tc«R 

^1 : CH 40 +Na = CH 30 Na+H 

r^c^■<n ^gjt^F ^t^C^TTSR n«3|T^ 

(iii) ^f^'5 ^1 C*t*^n?Pt?It^t®ir MaFSR 

^ "ir-iT lf^5| 3Jt3I Cl^triliT ^<3 I 

^ >cR c^, '6 ‘H^fS '5(^fTOS( 

(OH) w\ 

\ Ikfm] ^f5 : 

CH 30 H + HCI=CH3C14-H20 
CH 30 HH-PClr, = CH3Cl+P0Cl3 + HCl 

(iv) «lTf»(P%oT 

^fPP ( alkyl radical) m ca!f%?l c^l\cn ^ 1 

f3n:<5f^^T<l CH 3 — ; ^Jt^lf^si CaHs— ^ 

^^iTfw r 

(v) ciFtf^c^r? f^f^irf^r t 

CH 3 'sif%^ 4Rtf*f^ ^1 : 

CH 4 + CI 2 = CH 3 CI + HCl 


CH 3 CI ^ NaOH f^'«rr^5i « c^rrf^^ 
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(CHsOH) ^K\ ^1 ^9?^'8 

sj^tR'® 1^ I : 

CH 3 CI + NaOH = CHaOH + NaCl 

(vi) R^rf^ n\m] OH-^^ 1 

R*«rrt9i i ^^t'e 

mJTl ^9rj c^ I ^'s^i'K R’^rr^si «iiT9^c^t?r^« 

^titCsn W ^1 (Structural) ^@T1 ' 

H 

I 

CH,—OH H—C—OH 


tw’j (TTt’f $ir V c’ricjf ■-if’if& ^rrf^:'® 

■»rrn ? ’»t« I 

2. f^[ii’iit^i V fsi«ifttcn -^rfsp^t^FCJnfl 

'f? sn ’Ti f<P«jr? «(3rf'i ^¥<1 ’ffu ? 

8. 'sn'mc'? 'll ■qrf?c3i^t^»n:n< 'srt^ f? ? «ir^ 

^ • 

^■■31 «n ? 

4. f3i?rfy5»i <1 isrit5!r5^i?9ir'3r 8fir<i^ c^tsf caf^? c^)’! ’fUf^ 
V ^ffr?'-!!*! ■•’T'e I 'sn;t»[C^t5C**I< KOH, hoi >3 POlj % f^rf^si ? 

fjp V '•I^C'SFCn >8 I 

6 -e fii'irt^si «r ij’Sfc^ ^f?i ^(sr cn^r i 


Question to be discussed 

$ 

1 . What ouujpuuud will be formed if a hydrogen atom of methane in 
replaced by a hydroxyl radical ? What happens when such compounds are 
oxidised v 

2. What is methanol v How methanol is prepared ? What are its uses ? 



8. What will be the action of sodium and sulphuric aoid on methanol ? 
Give equations. How is methanol prepared synthetically ? 

4. Give reasons to justify the structural formula of methyl alcohol. 

6. > What is fermentation ? How is this process used to prepare ethanol T 
What are the reactions of KOH, HCl and PGlg on ethanol f 

6. Write short notes on . 

Wood spirit, Bectified spirit, Methylated spirit and Absolute alcohol. 
What are their uses ? 

7. How is ethyl alcohol manufactured from starch ? 

8. Starting from ethyl alcohol how would you prepare ethylene, ethylene 
d.ibromide, ethyl iodide, ether, methane, acetaldehyde, acetic acid and 
chloroform ? State chemical principles only with simple equations, where 
necessary. 

9. What are the products of the reactions of svlphuric acid on etiiyt 
alcohol ? Indicate the conditions of each reactions. 



3 fwSR 



S Aldehyde ; 

f^C^—Ketone ; Polymerisation. 

^jTf>ii:^rf 5 r^ ^ 'Q vs^f^ ¥«i 3 iTrt^iT, 'o?f!f^'^it 

*it«rf5?i ^C5f«f T5i 1 >8 

f^f^l ^r^*! 'STFtfjfCM f^f3F!rt?f 

% C^ C-^U «tt^artft (Primary alcohol) 

wf^'i n-c^\ 9 ff 5 

( Aldehyde ) I M 

C^ ^‘l ^^1 I 01 

1 —CH 3 OH) I <2lt^tft 

t- ^ » 

1 '5iTt5!c^rr^^?i fei Ti 

(oxidation) I ^r 5 i‘i. m'^ Tl I 

^Wt^*l '®IJt^fe^t^ 

CHjOH . -[2H] ^ H-CHO 

CH 3 CH 2 OH -[2H] ^ CHs—CHO 

CH3CH3CH20H-[2H] -> CH 3 —CH 9 -CHO 
caff’ft^ 'Bnt5»rTr?«i c<sf(hM 'srimfeltt® 

OTWt#t Wt^rc^Pt^^ni (Secondary alcohol) ^ «rf^«nr 
TO f%i:^ (Ketone) ^V:^ il^ C 2 t^t?( c^)?t 

C^ ^It^lc^rfTO (=CHOH) C^^NQtl^ 
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^OT^TC^mi (TTC^tf^ 

«ntsTC^259r wt?i«l fefetsr 

' CH3~CH0H-CH3-[2H]--5^CH3-C0-CH3 
'"rrtcJTi-C'SrrnTt®^ 'snw^t^^f ^ 'srirfJit^TSf 

(-CHO) (Aldehyde radical): ^T^CWl- 

^■p^fil CHO ; .D^®f 5?T5f I ^^5 

orfWFsl I 

(~CO-) ( Ketone radical ): c^ 

’I’NCmn 5Tfl'5 l >CO i 

: H-CHO ^i>^n^—2rc 

: CHg-CHO 20‘8°C 

csrrRmTOf®^®: CHg-CHa-CHO ^&:^t\^-~48-8°C 
^TT^f^^T^r4' ?rffi^ c^ ^Ttf»i^ ^ c*}?* 

srr?!*! 

CH 3 OH -[ 2 H] ^ H-COO +[OJ H-COOH 
'5rTt?^r-?t^ *F'ii3n'i«if®?tt® «rrrf^3? 

CH 3 CH 2 OH -[ 2 H]->CH 3 -CH 0 +[ 0 ]-»CH 3 -C 00 H 
'srrfsir'^T?^ '8!]ff*i^i't^f®?i^® ^3if>ro 

'siTt^f^^'f^^ 'siIt5iC4sT^C5i?i^ -CHgOH 

si1: 






m 

A5r^3i<8(t^5i r^Cfe-R : CH 3 - CO - CHg (^Tfi(C&T5fj ^^rs^ 56-5''C 
\5Tt-^<?rf^5i • C 2 H 5 - CO-C 2 H 5 “^^sirx^ 103X 

fifcSTiR; C 2 H 5 - CO - CH 3 8 ix 

(-CO~) nw '«(tr^ 

C>l| iRT^rfSJJfK^ I 

( - C 2 H 5 ) (- CH 3 ), ( - CO - '; 

»JC?P ^ ^^11 I (CgHR - CO 

- CH 3 ); : > c = .0 ^ 


mi CHs^C-O 

CHs^ 


(Formaldehyde) (.H - CHO] 

( Preparation ) S fs[«rt^ art?l«l 

S—*TT^ '6 I 

^OOX ^UU ^tC513 

f3{2^e| ^r^?I1 'Sf’^K r5l<«rtt^ 

H 


H* 


H 4 - O 


H 


= H—• C 


/ 

% 


HjO 






vii^ ^t'Qi 40 % ;3vjc( 

hsfl ^ I ^®I1 I 


(Properties) S (i) 

v£i^f5 »fmi (ii) t^-2rC ^( 

(iii) I ^IITC^I^ 40 % 
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5RRJtf%iT (Formalin) ^^il 

fell ^K\ ^ I (iv) I 



vX?F3RTt^f®5rfe'5? Wt?«l ^S f^^*! f^1 (Oxidation and re¬ 
duction of formaldehyde) : ^P?15|jT5lfi5!^tt^C^ ^(.<H 

’Tt^tC^ iSftf^^S 5??ir3l^ ^Ttr>iC® vfl?^ C^ITf^^lT^ 

'6lTt«Tf%^t|® -» Wt?I«l ^ Wtft'S 

H.CHO + [O] —>-HCOOH ( ) 

f^STf^*! 

H.CHO + [2H] —> CH 3 OH (r^(«(Tt^ 

(Uses) S «fT^ 

I (ii) 

(iii) C^fCSil ^’s 

WW, (iv) vS^'n (v) 

^TtC^grt^ ( Bakclite ) S ^iTC^^Ttfe ^4sf5 I 

1808 IrItTTff f^®T^ ^u^stit'Q ?fit^ 

^t®i^T^ 1 l 1 '«5TTf>l^ ^1 (CfiHsOH) »iL5r 
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(HCHO) ^rtfl 

?lTlC^’1Tt6 

?fT^C^?l 5jt3f 5[t3Itl^Tffl I ^iTC^PSIT^t ‘ 

I ^srfCTf^ »t^ 

I ff®fT*rf?i, c?'«t^ ^c?s? 'sri^r 

^'3TTf^ Tf^i I c»f'«^T?i f^:*f^- 

^iilTil 4S^TI I 

^rrf^si ^t^i^t^-sil ^:^'(r5 5 it^ f^f%^ it?iw^ 3rf‘i«i'ni ^qw 

«raT3 

'lifK'Q ^ I fI 

?ttl^C?F1l ^P^ ?ft^^s(, ’fTsTtf^'^r t^lTff I 


2. (Acetaldehyde) LCH 3 CHOJ 

% (i) s ^m~ 

«visim^f^^rw^rrf>[® (H2S04^'5T?n 



'srirPi^^Hfs^rti? ■2mf\5 

■srrf^^ ^ 1 50 °c '®T*it\C^' 

jjrrc^ ^ ^^f»niT5i ^m\ ^ 
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MK! 5FfC5!5?f c^t^1 ^r?Pt^ 

< 

'€ fi(4«l cq^sfl i Ji^9^ f^faRftlf '5(JTf^tjt®I- 

I '5JTTr*I^sif«^t^\5 TTSTf^^ ^Itn I ^5t^, 

’Tf'55T Wtr^ ’tJT^Il 

I rfc^^i >ic^ ^ ^?il ?i[ I ?fcnq^ 

^1 :iIC«fT 'Sf^ -5Jt^ *>(tl3i 

'®ITtftl»j’t5ir®^® '$T?t'6 ^?l’tp fif^il %'391 

I ^Qm *IC^ 31^ ?>tc'5 

‘5'Qnt=a ^n 5<11 iii^'STi:^ : 

CH3CH3OH + [O] -^CHgCHO + HgO 

(ii) «Utf%1&fiR >8 ^ce^?! f^f3i*¥t1I ^ 

hX 

arfW^ ?T?^'-Sl ^ HgSO^-oq?! 

'®iJTf*il^f5j5f ^Tc^Sfl i£rf®f5 ^tf^f6f^4 vil^s M JTCV 

»r’v^'5J ^tf»|i5Tt5lf®^T^C® ^ I 

HCsCH + H 2 O ^ CH 3 CHO 

'snTrJilirf?^*? «(Ttf>i§rf^f^i^ 

(Properties) : (i) 

vfl^f& (ii) 21"C wm 

CKTISi’^l (iii) m, 'G »lC5r 

f3(f3^^ I 

<iv) ^*1 f^ ( Oxidation of 

acetaldehyde ): 'Q ^T?I1 

mh^ ^fsl?1 '5ir(f^^]t5lf®^Ttw 'silTf^lfB^ 5^s?11 I 


CH3CHO 


®fT?f<l 

+ [OJ 


CH 3 COOH 

■srrriJiiBTf -ent^ 
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'« f^Pi:&T3T 

(v) ( Reduction of 

acetaldehyde ) : 

^?n i : 

■ '# 

CH 3 CHO +[2H] -j. CH 3 CH 2 OH 

'5iiiMCTT?9f 

y(vi) (Reducing property) : 's(rT«lf%?^t^ ^^(5^ 

jrr^ct^ (AgNOs) sr^*! (Ag) i 

^^t'-si f»f^i 1 

^•^n: AgaO+CH^CHO - CH3COOH+2Ag 4^ 

»irrc"«i?r ^T^T^fr ^iri 

( Polymerisation ) 

C4^TC^ ^Sf4 C^\cn^l mj >T5(TC^C"r?I t(f^ 

ct^l m I (®Jt> 'Q »iT^C^r ^r? Ciftwi «il^Tr<^ 

c^C’T Tn«(TT^ ^f? 

I ?rr^4f i 

(i) ( Polythene ) % 300° - 400'’C 

^TO*p 'i)45Tr<4^ ^x 

•}\U I <f5i'i 1^ 

(CaH4)„ ; ?Nk1 

't^fi ^ I 

(ii) ^nr>ffBi%;f ^f^rsiT^ 

^ 1 : SCsHa <- CgHo 
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(ii) ( Paraldehyde ): 

•T^csf I 

^^'911 (CHaCHO )3 i ^ I 

c?^ '«r<i»t ^1 -^n 'flu's '®rrc>r i 

(HgSO^) 

(CHaCHO)^ ^u I 'srr^Tc^ i 

(HCHO)„ 'Q 

ar^f¥^5{TT«ir^^T^® lHCHO)a I 

3. ( Acetone ) [CH^ - CO - CHp] 

1 ?(T%^ 'Q ^C35 ’lf55ltC*l ^t?i t 

^rff^ic^tir: CH 3 -CO-CH 3 

S (i) (Wood distillation process) : 

ntw^i TO ’tjtJT '6 >ic^ 10 % ^rrf^ifB^ 

2 ~ 4 % fil'«ftt^ '5lIt?|C^t^5I'« m 'siTtf^feR m 

<1ifT<^^ ^ ^'^VS Tf^l I 

'e ^Tlf^lC^TCsi^ «fTO ^^l-CTOI LCa( 0 H) 2 ] ( milk of 

lime ) JlCsr r^tal ^ I v£ii<^ f^felTTI '5^nf^l^^ 

^81111%^ a\c5t I 

•rc^i 65-5‘’C )'« ^f>rc^JT f^ief^Tc^ 

( 56’5"C ) ( fractional distillation ) '^f^Hl 

^rfr>ii:^R ,'5rr^^ ®trcii *i*n 5J^ vf)^i*N 

(ii) ^jMPratai ( From calcium acetate) : 

^.-pfT^ ’tThr «rr^ '5ITTf^f5?F 'srjTfir® ^ST'C^ftsfl 

(CHgCOOgCa ^ 

^rrWlR ^ I ^TCF?I 
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'<3 ^TTj inTf^^n 



■<fTT3rf»iJiT3) ‘-ii‘f<nn;sritf^i:&iST 'Sf^r^ 

^15^ ^Ric^ ^nf^iciJTi? f^‘i\^ I ^fTr>ici?H 

^fil^l 'Slt^^ ^xm *i*vSt?. 9^ 1 
(iii) «atft1&^JS ^tfif^ (From Acetic acid) i: 40()'C 
^Wc^p (AlgOiO ^Tf^f6?P 5T«ir^?rr« 

'i^ff Tl^ I n^r^c'® ’ff^sirc'^ 

*r['8^1 ^'9 I f^fi^?l1 vic^ - 

CH 3 CO ;0H+H: OOC CH3 = CH3C0CH, + C 02 • 

..•••••••••••* .•«••••>• 

+H 2 O 

fNtiir*! (i) I (ii) 

(iii) 56'5'C v^l^•^ ^91 

csa 9t^^1 I (iv) Vila's ^3t3r ^C5I^ ^^i<i\ 

»r^5[ ^S^ITC'® f^fasf^ ^Tlf) 

(v) 

'5^lTr>ifB?F ^Itr>I® >ilTN 9t^1 ^‘5^C*!1- 

c^fTnrt^ ^iT®ic^T95i I ■^’11 • 

«rf^:*r 

CH 3 -CO-CH 3 + [40] CH 3 COOH+CO 2 + H 3 O 
'sritf>i:BTH 'SijTf’i® 








— 1 

r^«fni 

CH3“C0-CH» + [2H] <-CHaCHOH.CHs 

'Bnrf’TT^sr '»n^l 

(uses) s (i) 'ft 

(ii) ClPTC^lt^P^^^ ^3, (iii) ^fksf 
»!WTs(9j «n8^ «rar, (iv) 

m vfl?? (v) fnc?i 

^ I 

1 . 

J34«i *Tn:^ '<^11 

2. ^t?r I 

f^% nf^ef^s ^ I 

4. 3rrif f^c^R 
^file's 5^1 I 

5. ^ Vila’s «fT?IC«l '=tjTf^C^ 

wt *«fti:^ I f%i5 ^ wtT^^ 

^fm c^ •it'sui -^n fT’i .*1T^ I 


1. (■■sjft^t '6 «fR1 Tfn ? 'BORTTf^sr 

«rT?i ^1 c^*r 'srjT^ife^t^® « srfr^ni 

^ ^ ? 

2. « f^pr^ «rffii^ 's f^«rff^^ ^tui c'^tJ^ ca}%? c«i\»r »fi*r ? 
|T^«f t 

8. f-4«TR ^^3nRf\5?l^® ^Hf ? ^5? « fsp ? 

4. 'Er]tfilfe]t?if55tt® ? ’#iarwtc«m^ fV ? 

fe*rTfii*r*if *ft'« I 
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5 . fwrr? Tf^^i tV 

‘-t'sui Tr?f ? 'BTjTfiir^sj^ ^mtii ? 

6. ^Rsntf^Tsr, ’rxtr^sii^^, ?itf5^ « ♦fjT'-^i-'srrf^^f®^^ >i^ wt^r 
C5^«r I 

Questions to be discussed 

1. What are the radicals which characterise aa organic compound as 
aldehyde and ketone ? Why does the same oxidation process of an alcohol 
lead to the formation of two types of compounds—ketone and aldehyde ? 

2. How is formaldehyde prepared ? What happens when formaldehyde 
19—(i) oxidised and (ii) reduced ? What arc its uses ? What is fo/maTin ? 

8. What is the process of preparing acetaldehyde ? What is polymerisa* 
tion ? What are the uses of acetaldehyde ? 

4. How is acetone prepared ? Can you prepare it from acetic acid also ? 
What are the oxidation §nd reduction products of acetone ? 

5. Write short notes on : bakelite, formalin plastics and paraldehyde. 

6. What are the oxidation and reduction products of acetone ? State the 
general properties and uses. 

7. State the general principles of preparation of aldehydes and ketone. 
How does an aldehyde differ from a ketone ? 


Ill—29 



^ wrt? mrffns 



"Hr '9 *lfi«W i 'sotft®—Fatty 

acid i Oil bath ; My coderma 

aceti. 

^|5 >9 ^if>it?^ 'srxfftef 

’Tl ¥^9n ii^r? 'ar^jjff^, 

»rr«rf?ii n!%M % i 

'satto^ v£i^ ^ Wf\^ ^JtSrS ( Fatty 

acid^) 3^1 'ClTtPrSl 'STJt^^lfS^ ^Ttf^, 

3pnf& 

?(cji ^Ti 1 ^t^i«i, *!3r® '-3^31 'im ^1 (Tia^-^iTft^ ^ c^c^i 

5rc?r osi^’f ^fsi® m I C3st%?i 

«2fT<«rf^53J ^Ttf^Qf^ WiTil '®(rtf^1% 

c^rfsi ^1 ^ srt^f \ ^pjtfS 'sgtfii^ 

I c^ m ^ 

«(Ttf»P5 »rN-«r^ m] ^ CJft ’W 3lT3lT»^*lTC?l 'sflT^^a 

3rf3i^?}®r'8 ^^1 ^ I 

^ 3rm Cf'QTl ^ ^tPf^l 

^’Ti «atft'5. 

f^^?rtJf ^<n ‘^T^’ ?i 
'^Utfirs ^ ctr«^1 ^ I 

bsw ^Pros^ ^rtJrt^Pf^ ^f6f% % ^pjtfS -^1 'sntPns 

‘'QC’lJT ^^-*$5.15^ ^tPpb I ’pt?!' 

^ c^PPf5 I ^ ^irfc*f^ ^(Cirfc^Pi^ ^jtPrs ^^^\ ^ 1 
(~CHO) tfi^fS 'sr^Pcw^r ^ 
c^ c^\?tf5 1^ 'siTTf^ I : 

«f1?«l 

CHO + [O] -> —COOH 





451 


^ Wifirs (COOH) \9!^ (-CO-) ^-^‘s 

(—OH) I 

(Carboxyl radical) ^ I 

(-CO-) + (-OH) (-CO.OH) 

(-COOH) I c^ 

I m srcirr ^ 

^ ^srjtf^^r^ wfjf^ wff^ ^ I 5pjtt& ’ (5^1& 

(COOH) «jrtc^ ^fiRn ^^tcw? srcsric^f^^ 
'SUtft® ^ ^ I * 


.^jsTt# ^TJtf^ 

( General principle of preparation of fatty acids ) 

I wr^«i 

«rf^i wt^i «ft^«i 

(o) ->■ + (0) -> ^ii5if\!j^(ff+(0)-)-'*ntfjj\5 

I 

^itfS 

et^ftsi I 'sjjtfjTS ^f5 ^'$fr 'fin : 

CH* + [0]^CH30H+[0]^HCH0 + [0]^H-C00H 

fsjcsfiT f^'rrt’f 'erpfira 

•OH.OH, + [0] ->OH,CH,OH + [01 -> CH.CHO + [0]-» CH,.COOH 
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^1 (structural) 

c^i^l i 


H- 



+ 


HC 




OH 




^p^fsi^ 'sntfJi® 



O 


'srjTfJi^f5ffe?rftw 


■► CH3 


i 


^OH 

'STTtfJlIS^ 'BTltf^l® 


y 3 . 5E|3^f^^ t [ HGOOH 3 

*1^, C3i\^rrl% ^ c?H^5t^ w:^ ^rfc^ 1 

^<?l ut^?l1 ciflf I ^5^^ fY*i?t 

^f??n >[^<i ^irfsRs bsft ^ 1 

% (i) '®01^TC^5T ^ wr8lf^^C®3 ( Oxida¬ 
tion of alcohol or aldehyde ) : ?ltf55lt^ ST^ ^l"nc 4 

Tfiii '»rTT5fc^®T ^ 

?F%i 'arrtl^^ bsf) 1 ^««n : 

CH 3 OH +(0)->- HCHO -f-HgO 

HCHO +(0)- HCOOH 

(ii) '«l^(,'»f5l<^ '^Ijtf^'S ( From oxalic acid ) t 'sj^- 
^Itf»rs vSl^fS wrf>[^ (COOH-COOH); 

'5iTTf>f^ ¥?rfw 's 

»re?f f^"tt^iii ^ff iio"C ^5t*it’s^^ 
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3rhf ^5?l 'srrffTO^ 

«tt^3rr«i ffi *tT?f I vs^^tc? ; 

COOH 

I -> HCOOH+COo 

COOH 



ip?ff5f^ 'snrfji® 

S 1'9f\ '8fgr vfi^f5 3pti:^f 

>T5| 'Sff I 

3Fr?:^^ '2ftctrf5(fet"n «rn:^ i 

vii^ ^*rfcjn 

5 }ti^^ TO I S^t^fB TOtC^T ( oil bath ) 

110°C I m 

f?fJTtf?iJT iptc?? Fr^i \ *trc3f ^ 

I 

(iii) ^ ( Synthetic method ) I f%^- 

«ff^^T?l 5flt*f <slt^ Ffc*r 
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2it)“C c»rr®i <??(c«iif ?ir<fT 5t5rfRi i ^sr 

^ (TT^Sl (CO NaOH) ^1 c*ltf^t3( 

(HCOONa) ^ I (HaSO^) 

c>iTf^t^ f^us wrf*i^ cw I f^fen 

vat J 

CO+NaOH = HCOONa ( c»ltf%^t^ ) 

HCOONa + H 2 SO 4 = HCOOH + NaHSO^ 

"suTf^c^?! 

' 2 ^f:^t«R I ^ 9rt9rf^5^fi[?F «utfef (H 2 SO 4 ) c^rtf^sytaj 

arcsrl^srfes ^ i : 

2HC00Na+H2SC4-2C0+2H20+Na2S04 , 

'®l»rt(^ '®Otf%^ ( Dehydrated Formic acid ) I 

(H 2 SO 4 ') Tr?(i m 

*l'g5T inf I ’Sft^f^^ nt^if (£f«rf^C^'« WSf 

'Sf’f^^ ^1 1 ^t^f*!, '« f^ief®! 107'’C 

va^t ^Wsc^ wt^iii I Nstt, 

c^ ^-?ii cm 

^C^fCWif >rf5l^^ (HaS) Ff^lttin '«fift^i ^Jtf^l^ hifl 

I ^**n “. 

PbCOg HaS 

2 HCOOH -> (HCOOjgPb -> 2HCOOH + PbS 
^F?rfT^ 'sntfro *r:^ 'Bfxfhi^ 

»Tt«(t?T*l *f4 S (i) ^f»r5 ^3f va^f5 ^?I5T 

(ii) 100*5"C (iii) t ^1 m, '«fJt9!C^ti^9T 'Q ^ 

'»f?J’Tfr5 I (iv) Ftwr?r I (v) 

^trf^ ^ wtfS ?i c9?ri^ 1 

^ ^ I ^T^if ^ft- 

(CO 2 ) C5^tCSf1 *(F$3l ^5rf5!lt^ 

I c^tcifi c^Fttifi «rr®^ wm 1 (vi) «iji 1 ^^ 5fi 





m ^ (H 2 SO 4 ) 

(CO) ^31 ^ 1 

HCOOH+H2SO4 M -> CO+[ H3O4-H2SO4 ] 

(vii) f?^srt?l«| ( Reducing capacity ) Z 

wfPro5?[ f5rwfti«l ^ I «Gt^ 

Wt5I fwtsn^ 'iJTs ^TTC^tl^Tl 

(AgNOa) I 

^R'al C3Ff<lttc® I 

/ * HCOOH 

N/ 2HgCl2 HgsClg 

» 

sit*if-»%r^^ 3ri=af^fe^ cjr^rf^ 

wfw (i) P «r9 

(ii) m iic?rrwcsr, (iii) ^ ^ptc^, 

liv) ^1 mu ^C*t, (v) ^ ^ 

^5F (vii) C^ ’tifH^r 


2. '=a5:(Ttf5^ [ Acetic Acid —CHaCOOH ] 

<►> 

f^ I f^f^5|ti:?i?i ^ntfSsi <>(f^^t^i ^iTtftfelTi 

's^Ttf^ I 1720 f^®t^ 5&'r^ 4(«rc^ 

I 'SIS c^tcsii 

Clnz^\ C^CSJ NQ ^c>f cWtZii-\ C^tts?1 >2|T% -sm 

^f>r^ sts 1 

«f^ (Preparation) S (i) Wt^«l 

( Oxidation of Ethyl alcohol) S ?l7Tf5i^t?l 

STt^ 'sns^^k^^ ^K^zn^ wrf^^ ^fVsl 

^caFfW? (KaCrgOT) .'^Ttfes. (HgSO^) 



?<»n: 

CH3CH2OH+ [O] ^CHgCHO +[ 0 ]-^CHaCOOH 
^«fT^ 'afrmr«FTf^ '»lltt^'F 

(iii) ^taf' t%:a^*l ( Hydrolysis of 

methyl cyanide ) i 

(CH3CN) ^sutf^rs b$?l ^1 ^ \ 

: CH3CN + 2H2O+HCI = CH3COOH + NH4CI 

( Commercial Process ) 

(i) ^C?rti%’l^¥t 3 f ( From Pyroligneous 

acid ) : '-^T^ "St?! 

W 10 % «{tC^ I 'Ht '®ntf’T^ ^ Cf\PW [Ca(OH)2] • 

^ (H2SO4) f^*rf^iri ’rrf^^ 

^"511 I 
Ca(OH)2 

^Ttf»i^ -> (CH3C00)2Ca + ^2S04^ 

TFT^jniTsr ^ff>ir:^^ 

2CH3COOH + CaS04 

-> ^srrrfifjeT ^nrfjpF Oa-ms^r^ 

(ii) i^^Ci'a ( From Calcium Carbide ): 

w:^ ^Tt5lf»niT3[ (CaCg) (C2H2) 

^*2(1: CaC2+2H20 = Ca(0H)2+C2H2 

’trr*r ti 

(CH3CHO) 5 FH 1 ^1 

CHsCH+HaO = CH3CHO 





^Ttspt^ 

CH 3 CHO + [OHCH 3 COOH 
'8riTf»i^Mfe?Ttw '8rnr>d&?F ’srrff^ns 

(iii) ^srt^C^Pt®t5^1 '®lTtf^ri^ ( Mycoderma aceti ) t 

^?I 1 wt^ si'fe^t'Sf^srl 5(t:3f^ 

>fMC^ I 

VJUtf^rCTTS^ ( Glacial Acetic Acid'r 

c*rrf^Trf3( ^T^&(Na 2 C 03 ) ^rrc^ifS^ ^rrf^® ■fpif?;'® 

2(«rc5( ^^1^1* ■^**n ; 

2CH3COOH + Na2C03 = 2CH3C00Na + C02 + H20 

'®ritf>it&^ cmfMTSf 'srjtfjirfe^ 

>ij|; C»lTfWf3f '•'fTC'^ I >(«(1 

CHsCOONa, SHaO. 

'sfiTf^rs I 

• • 

16'7“C 119°C I 

^t*rt?*i Hi i (i) ^<1 H^w 

I (ii) IIQ'C 16°C i (iii) ^t^?I 

C5Z^ ^1 i 

(vi) WP?lt^ C^^IPt^t^OS^ ftfeh ( Action of phos¬ 
phorus Pentachloride ): - OH T^m 

(PCI 5 ) m-\ \ 

CH3COOH+PCI5 CHsCOQt+HCl+POCls 

'»nrf5i® c3Fm^ 

‘CH 3 CO—«Ulf5ffet^ (acetyl radical) i 
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(v) 'crrterc^t^OTr ( Action of alcohol): 

^1 I 

CH^COOH + C2H5OH ^ CH3COOC2H5 + H3O 
"sirffjii&T'srrtfji® 

C^tSsi ^8 CJ^tfarcsnir ( Action of Chlorine or 

Bromine ) ; ^Jt%^ CJPtf^sT <^ffnapC 31 

^1, ^ I carrf^^i'Q 

'snrf^ wr 1 ✓ 

Clw CI2 ^ CI2 

CH2COOH->CH2ClCOOH-^CHCl2COOH->CCl3COOH 

sicsTt-oFlrS*^^ ®t^-( 3 Ftt?i ^ ^ ’ 

'srjtfsHF 'sriffji^^ 'STTff^i® '®rTtf 5 i 1 &^ 'snff>i '5 'srrrfsilS’ip 'sntf’iw 

(vii) R^w ^ITBI Rwr^*! ’SR^I 

^TTRf 5 ^ ^tRc^ Rsrr^i^i =Ttt i 

(viii^ '^TftRroS^ pf^*! “St^ ( Metallic acetates ) : 

'sinR^ ’^Tii -« ^jtRfc^ 5 H«II 

vn^^sirTii fjT 9 i^T?i ^1 1 

(Uses of metallic acetates) t ^It®I- 
R^fsf 'sjTtRi:^^ Rtc^ 4 <t 

C 5 it ^1 « 'sfTt^RR^itc^ ^sfitRc^^ ^(§ *fT^l ^?I1 ^ I 

aCH^COOH + Ca(OH)2 =(CH3C00)aCa + 2H20 

^srarfgr *rf^^ (CH3COO)2Pb (^sgtRc^^); 

CH3COONH4 ( 'SfTKmR^ltSf ) J (CH3C00)3A1 

(i) ^ 7 tf>rs ^ 

^^rr?r 1 (ii) 'Q captRirt^f 'sdtRcfe^ 

^?IT^ (iii) ■•?P*1Tll ^ ^sft ^T?r (iv) 

'srrtRcfe^ ^(v) '^Rc^ 

\ 5 «I 1 ‘C^’® ’ 5 f 3 r Rtc?i ^ I 



^ 'snrff^ns 
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* 

( Structural formulae of fatty acids ) 

[HCOOH]: 

(i) : CH2O2 

(ii) (CH2O2) '®ra{^ ^ 

^ ^FR1 I : 



(1) * (2) 

(ii) mfk^ ^f6 

«rf^ 'mi 1 ^«(1 : (HCOONa) ; ^^TC'® 

^ c*( 'srrtf^^ t 

(iv) T^mP\ C^PlUT^'® ( PClft) 

^TtcWtC?Ftf^^ I PCI5 HCl 

'STTtfTO'Q OH-^^ I 

* (v) •5p?if5Rs ^11%^ nwt< I ’jw — 

(vi) CFfC^tf 


m\ 

» 

Cl HOH 

,OH 0 

HC -Cl + HOH—> 

HC-OH~^ H - C 

^^^Cl HOH 

\ -HjO \ 

^OH ^OH 

OFtr^T^ 

^sifjf^ «rTrriro 


C"'^ 

^OH '^\^^ t 


t^us ^ Cf{ 


H 
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4(tnrf5[^ 

'ciTtf^ [CH3COOH3 1 

(i) ’^''^1 C2H4O2 

(ii) 'C 5 TTf%?(T 5 f 

^f?i5ii c>irlW5i 'snti^fe (CgHaOgNa) 

"SfgFtgr H I 

(iii) PCI.., ' 5 (TTf»l^ oQ?’s HCl 

I 'ffsrfR^ a ^itf%fB^ ^^fB— 

(iv) ^ (CH4) 

^ I ^rrf%c^^ (CHgj 

CH4 >1^^ I ^«ri: 

CH3 CO.ONa 

c*rrf^Tr3f ^it 

"> CH 4 + Na2C03 

H ONa 

C^l'nBl 


(v) vilt '«TTtf^f&^ ^1 

^%l C51^ ^ : 

O 

II 

CH3- C-OH 


(,vi) «fTf^ ^ I 

CHjC^ +0 —CHaC?:^ 

^OH 

'sntfjrBrtPifef t^ 'Brjtt^-^F 'srjtf^ 



bspi 'Bijtfii® 

®f3i vs^t iftcrra ^ 'siTtf^i's ^t^i^it 

^t?R|iC*t isn^«l «rfl% I Q'^i-^ ^1 *fu ^9R1 C^ti? ^fffC’sf 
'SIS *1t'6Sl ^ 'S|jtf^® ?'«^lt»f I >i^I^ 

( COOH )-’^5!^ '5I<?R1 

(-OH)-^ «ftl^ h 

if^ii 3ic«(i c^ 5rrf^1&^ «ijtf^® 

(Lactic acid) I : 

CH, 

I 

CH3CH(0H)C00H ^1 CH(OH) 

• COOH 

^sfi, c^i^, ^5fsii, ^tf? :iw 

'SlJtf^ (citric acid) I 511 • 

CHoCOOH 

H00C.CH2.C(0H)C00H.CH2C00H ^1 I 

C(OH)COOH 

I 

.CHOCOOH 

>11^ OH-’5fi^ ’It'esi m I 

• # 

^P\\ grfs ’IMS '^l?•^ ^§11 c^ 'sfitf^^f^ 

’IT^Sl Sts ^t^ ^tS 'eiTtfil'5 (Oxalic acid) l 

COOH 

COOH.COOH Si I 

COOH 

c^^sj, ’tt'esi Sts ^Tsfetfssp 'Sljtfs^ I S’^sil 

CHOH.COOH 

HOOC.CHOH.CHOH.COOH si | 

CHOH.COOH 

ss^ ^ 'sttssi *11^, *rfs5-ss'i^ viis’v stilus sc^- 

fir®! m '*rrf^ i 
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1, ^Tf15 witf^i® ^ V §*rr?rijt»i? iiiiin 'antftrs^ c*i'^ i »Fjtt 

'ilTtfSl^F -sRt? JTT’rrai ^1^% fV ? 

2. 'sntftiF Till Tf?r ? «F9f5iT TfjtfTOif 

■nfilPif fr ? f^fSpiTi cT*»r i «piifw Titfro-s ^nrfi? fr ? 

8. '®ntf*Ti?T fr^lTT T<n Tfii ? aTt t? i 

4. TTTf^flST Tjtfw. ^^1, TTf^r:^—.fl^ 

c^n'«f^ fr ? *pT3; 511 i 'snii^l^T TTftoii ^iwtir fr ? 

6. ^PilfsrT T«fTl TjtfiltT TTtfJICv?^ T? I TJT^ 

51^154 *fT<T] f^«r 'TTW ^£8lsf Til I 

> 

Questions to be discussed 

1. What is a fatty acid ? Ciive twi> exaiiiplos. What are the characteriatics 
of fatty acida ? What is the general principle of preparation of fatty acids ? 

v2. What IB the laboratory method of preparation of formic acid ? Can 
it be prepared synthetically ? How do you account for its reducing property I 
State is uses. 

8. How is acetic acid prepared ? What is vinegar ? What are the 
reactions of chlorine and sulphuric acid on acetic acid ? 

4. What is acetic acid ? What are the uses of acetates ? What is 
glacial acetic acid ? How is it prepared ? What are its usee V 

а. How are anhydrous formic and glacial acetic acids prepared ? W^hat is 
the product of reaction of acetic acid with methyl alcohol ? 

б. How are the following compounds prepared ?—Glacial acetic acid, 
calcium acetates, and tri-chloro acetate. What are their uses f 

7. What happens when, (i) Methyl alcohol is oxidised, (ii) Formic 
acid is added to ammoniacal silver nitrate solution, (iii) Oxalic acid is 
heated, (iv) Ethyl alcohol is oxidised, (v) Phosphorus pentachloride is 
added to acetic acid, (vi) Chlorine passed into acetic acid and (vii) Acetic 
acid is reduced ? 




s 8 yiwnr 


—Ester, 

C^—Essential oil; ’Tf^ti^^^‘1—Saponification ; 
Hydrogenation ; ^ Transparent soap j *!^ 

Hard soap i ^rf^Jl—Soft soap ; C^s|- Drying oil 

fkrll C^'Q Cfl? «®ri «p]lt& rtfTfSH 

1782 fw^r 

I i{U cf 6^11 'ii’^t^ I 

«ftiii m, c£i?i^ ^ 

^jtPicsf im (?i\^ I 

(NaOH) f^fmn ^^*1 '€ I ^jtfS ^nf»i^ ««•#- 

^Tqc^f^c5i?[ f^f^T5 m ^5(1: 

f^f^1; 

'5|tl 

NaOH + HCl = NaCl + H^O 
C2H5OH + CH3COOH C2H5COO.CH3 4- H2O 

^Tm I ^ 

5(t3i v^^^^ *tc?i ^tsii ^’(i; ^]iTw^ 

(CH 3 COOC 2 H 5 ) i 5lt<t?*l 5?^%! (R-COO-Ri)i R'Q 

Ri ^rTfn® 'e T^c^i?! I >rf^?i 
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m ^1 G^ ^^Va I 

i«tt^5i ^cmf^ [CH 3 C 00 C 2 H 5 ] 

e 

«t^f% ( Preparation ); fwf^ C^ vs^ 

■sj^^ vii^f^'Q cf^ I wifefefe 

iTl?!^ f*f^?[ ^ I 

c^ CTO f^C*fT^C^il [ dehydrating agent—^’11 HgSO^] 

^rrl^ 'Q 'il^3i ISO^C ^T<1t’C^ 

^rff%c^ 'i^f[ '^1 ^tc3i 

^?r I Rfe(i vii^rc^: 

'srxf?ir^^9i + ^tt 1^ + [ f<i*tlw H,so« ] 

®'5fn '®f]tr>tt^^ + [ «f5i + HjSO* ] 

■T*~ 

»tiS ftc9>ri 


CaHjOH+CHsCOOH^CHsCOOC jH, +[HaO+HaSOJ 

S >( 5 [ 'SOtSIC^t^Sl (C2H5OH) vfl^-N ^ 

3ff^f%^f?l^ ^*fT ^tf^1 ( oil bath) 



ISO^C ^^tfsC^ TO I f^atC*^! ^*1C?1 ^'^ TOTO 
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VfOT ( dropping funnel) C^t^1 C^^ll ^ I 

cn, ‘5tT??^ *1tc3[ 1%1 

«Rl ^ C»T^ *tf^5[TC5 'Q f^«l 

▼tw«1 C^psil I 

%[4UC44 ( condenser) <511^^ ^TC55 ^ I 

( NaaCOg) 

(CaClg ) mm W 

1 vfi^ 1%5^ ^sf^m 

«('«^ ^ I 

77'5°c i wc^i ^r^\w *tf^5rfw i, 

^ ( Essences ) : C^ICi^l 

w ^sn 'e 'sratiii 51^ ’it^Tii Thi I 

(Rum) ^ '5fTt^c»ii-^5frw^^ m, 

^ yS^ 's^ttc^fl-^lTsiT^^ ^1^i:*[1-'«Jt9iTt?C^ 

^c*rc^?i ’m ’IT'6^11 ^ \ v£i^»i? ^fm 

^^11 ^ I 

-^5^tC?ra ^5lti^ fer^«l (Hydrolysis of Esters ) : WC^l?! >l?."nc»f 

i 0 

>iij&rc?;?r ^ciS ^rfwl 

^TtolC^^^ '0 ^ I *1^ '« 

'®TTrf»i® '^’141 »t“N"^C«f ym^ f^?l1 

^ i ^ ¥Jt1& 

) '«iti^-toft^ ^%1 ^ c^ft^l 

^1 (Saponification) fell ^«11 ^ l 

CH3C00C2H5+H20 = CH3C00H+C2H50H . 

^Tf>i1&^'5fiif*i^ ^’(i^5T’®(Tr5tr<rr^?r 

'« 'silTfe f5l*rtt^1 

111—30 



' 466 j^ «rr<ff^ 

^rc«fT ^u?r ■?fR(C 9 i 

(C2H5HSO4) ^ I ?'«n: 

C2H5OH+H2SO4=C2H5HSO4+H2O 

^^'1 msHf 

^Ttf^l^ 6 'ifaef'® ^ I ^*ifl: 

C2HJHSO4 + H2O CaHaOH+HaSO^ 

( Oil and Fat) 

c^fff ^ S * 1 C 3 ? l (i) 'S:-'^'^ 

(fixed oil) } (ii) C^fi I 

C 59 f (essential oil) (hi) C 35 }% l ( mineral 

oils ) ! cnc^t^i, 555^1 ^ \ 

'f 51 ?:^ I vfi^ c'^^ '<p?n i 

(Organic oil) : 'im 43 
'tm ^JfT< I va’^s, 1 

'« «fT% C'®?! ^t'®^1 ®t^i §Tr- 

f?t>ltr^C 5 l^ vS^?! 1 

CW 'Q (Oils and Fats): C®!’^ 'e ^ '«(C^5| ^<5^- 
>ji:?Fr c^u 1 «i)^? 

vSJ^Tsr 'im 

5 PJtt^ ( Glycerides of Fatty Acids ) 

K'^ I C^ C®5=J 1 ^ 

C^-^' ^ 

I »it«itg'r®t^^ ^^1 >itif c^ > 151 ^ 20 "C 

®)^?| cs^ (oil) cyi'Sf^C^ 

C^, ^ wife ( Fat) I *rr 3 jT^ m) 

I C^ ^ 31 ^ C 3 i'©f%?l -siZHJ »lt^t?!*f'® 

^jtfn® «'irc^ I >it 5 i: 

fii5n^+wt1& Ti cs^ () 



C'®5T 'Q 467, 

’*frrc< ^PTr$ ^rrf*n5 •rt's^ 

Tfn I 'siTTf^^, "sfltf^i^ « 

m'n I '5ntf^?:'®?i <lf?i5ii: 

WtfJTS—C, 5H3 iCOOH 
^itf^—Cl 7H35COOH 
Wtfif®—C 17 H 3 3COOH 

wf5 m) ^rtcwT^t^ 

3 J 5 iC 5 ^s'fl :~ C15H 31 - C, 7H3 .^ , C17 Hs 8 t^Ttf? 1 t^tcifiii 

ts{'^^ tf^i xin- R i 

CHoOH HOOC.R CHaCOO.R 

r .1 

CHOH + HOOC.R^-CH.COO.R+SHaO 

! • L 

CH2OH HOOC.R CH2COO.R 
vntS'sritfji® 

( R ^TT^r^sl ) 

ci5^ « cfl? r^'% « ^'T^sr 

c^-C3^T^Tt^ "s^csi I 

f^*lt?^ (TSSff ( Drying oil ) % 5 IT? ^h\ 

'em wrf^cs^ f?tnt?[t^® c^\’t I t^U) 

-^n ‘5^“n m ^-^15 

’ff^-t^ f^»fp5f'<^ C^c^i ^1 5t^<-T5ic?r5i I 

vl|?[i*t ^lf^*r, 'Q ^ I 

(Hydrogenation)? >IW C^C^?r 

c^m-^ 5ic«(j 

^jTf*ic® ^r^,w 

^1 wr^Tl ’t'fTC^ I ^r.Jii 

^ ^1 

cs^ ^Iwt'C I 



468 -srf<«rfw 

^ ( Soap ) 

'crf«rtw ^tf^TOs? (?rtfert^ 

^iW^rsTt^i 9R*rc^ nw^ ^ ^ I c»rff^tc^^ ^®ri 

^ >rnti^ ( hard soap ) ^ ^t4T=T 

( soft soap ) 1 

^ % T?^ ^1 ¥itf& 'sirtf^rc's?! 

vfi^-s (Sfsfc^i Tj5Ttf& ^rr^'s 'e i ^Ttf& 

*11:3^ f^f^9l cJTtj%^t5i ^11 

?^fr I i<i^ ^rNtsf I 

^1 ( Saponification ) ^^1 ^ I 

«rt;^f^f?Rl 

% (i) ^5&r?i+w^ ^ 

( JfNtiT ) 

‘sticiRj 5 rtsmi«| Rfen 

/ 

(i) (R.C00),C3H5 -> 3R.COOH + C3H5(OH)3 

JF]t|5 'srjtf*!® ■si'T|PIC^t'f9l (f?t>ltr^!=() 

(ii) R.COOH + NaOH R.COONa + HgO 

^7il5'=ntPi^ c>ir%?T5r 

( R—'5JJt5ff%9f '^z^n 5}^^ ) 

(\) (^rtf^^l’i »rW5?; 

(CuHasCOOaCsHa + HjO 
f^’STf^ST f?r>ff^Tt5 «f5^ 

C,7H35C00H + C3H5(0H)3 

(ii) Ci,H.„COOH + NaOH CnHsjCOONa+HjO 

PfrsTftT aritfa® ^Ta caifema (arata) «f?» 
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'i^f{ sf^r 5?t%^9i cs^, c^5f, 

<• 

^^<t c'®5| Vila’s ^8f<if 5rr^3?T?i I «f?!W9 « 

5f< fs(^ ^f^?n c*lt te®l 12—14 Vo cm®1 511. 

;^c«rK C'5iT^?i ’iKsi ^^vi^ I vji^ 

^<9 5p^i I ‘ITCH 5pTTf6 ^TTto?{ c*rrf^iir^f 

'e ^r\ ??i I m^iU, fsj*itjii?T ^ f^afc^r^ ^9T 

(NaCl) ^f?5C51 ^^us >iT^T^ ^t?1 ^C5 

3?^c«r9 w i v£i^ w ^•si 

Ms 'i)t »{T5!t5T ’IC?! ITC^ 

*ft^ b$l*r I ^T*1? 5pt51 »ft^5! I 

^Kfir^ >rt^ I Carbolic soap ) : >lt^T^5!i^«< fa[f^n 
^fl « ’sftc^i?! fsiafc'i 'srrtf^i^ pprtl^ c^ 

>TW«1 ( Toilet soap ) S >!T<(r?l«l «(^S 

5^5f^?fi ^Tf&?n 2f*?rc5i !nr I m w ?i« '« 

C3T^TC?liT ^Ti:*9 f^fkv W •t1%*t^ ^ Ms 

^^^ ^rirf?i ^tfSTi Q fi^Tt^l 5iTTrw9 ‘c^^p’ 

^?il I 

5rt<rli^ ( Transparent Soap ) *. m*rr^«i Wf^C5Pt^'^<l 

»ic 5 r f^(*rft^1 m ^ bsfl ^ i 

( Cold Process ): *t^f^C'® JTfsrm 4^'® ^1 

» 

^5f^, CWr^ *Pf 

?Ff^iii I f^5l«fc^ c^T^r^ ^tc35 «}c^(twsi srt^ i 

-Sff^ 80,000 ^ I 

fjnsrtf^ ( Glycerine ) : f\V^m *\Z^ *1tta5 8—10 % 

m I f?t>it%5|^ ^ ’PH ’9115? 1 «iTtf^?:^^ 

*^115 1 ’ic^ *rf^tr^T 

*1TC3?J 5ftc*n^ »rr^^T 

f^jrrf^si ^i(^i f^>itr^=r ^sSi^ 5^?il ^ i 't^^ c^% 
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f?<>iTfti^ ~mf^, 'flu’s 5'i’i 'Q f-tcK^ 


1. cQ%fr<s5 ^fJ!tiif?r^ wt's I j|^ a-^f '2f<8f%< 

(T^«f I Jirsf «frsi'< fjj|3p?ii i 

2. cw's c!!fc^-< '-iifjifsfjr^ t> ? f’iifwTr-^ ®fi«5-f,'55ir4' nNnis '“f^ii 

? >K ^fa[3f •tfm w<\ ? 

8.- fi5r*rfT5|r c^Pf, 9|fif;^ nsv\, (tjpi, c^Pl «[ji"(n ^ jji^f^ 

>!*f^'9 ft's I 

4. ? JlTTlfSTif ? f^«Tr«r 

^T| ?? T jft^tsr, fjprrf^JT JiiTfir « >{t^fiT<®fi»i<j rnTt^*!' 

ift'S I 


Questions to be discussed 

1. What IS an Ester ? How would you prepare ethylacetato ? What 
is its reaction with water ? 

2. W'^hat is fat ? Is there any difference between fat and oil i* How are 
vegetable oils converted into fats v Can you prepare fat out of mineral oil ? 

8. Write short notes on : , . 

Essential oil, drying oil, fat, mineral oil and vegetable oil. What oil is 
used for soap making ? 

4. What ie saponification ? What do you understand by soap ? How is 
soap prepared ? Name an important by-product of soap ? How are hard 
soap, carbolic soap, glycerine soap and toilet soap made ? 




s fsfn, 3^5 a 


»lftf5f% '8 »tfwWt ^TC^^ItcsS—Car- 
bohydrate ; f&f^---Sugar i —Cellulose j —Starch j 

Glucose ; ^^?PCT5T®f—Fructose i Molasses j 

—Grape sugar j —Dextrin } Lignin j 

Mercerised ; ^t5Ca‘& —Parchment paper j 
i^TtC?1-C^^^^^---Nitro-cellulose j Artificial^ silk j 

C^g;T--Rayon j ^C^Tfi5^T=?—Collodion j Celluloid. 

Wil, '0 •a’l^ 

3^f*rf<i*i 'srfcs^i^Hi i Jiissi c«^r4tw 

^T>IHfH"4 -sTIcmiSi?! 4S I 

tl*f, •«l'®, ^T3, 

( carbohydrate ) I 

^TtCWtW (C, H 

vfT^'s Oj:i atai ca '6 ^fac«R 

(H: O s; 2:1) ^ata, c^w« c^ 

ata i cal’tca^ 

^Tc<t5l^S9^ (^m-'spiO a^1 I 

I 

02S|^ 

(Classification of Carbohydrates) 

<2faTa^ f^afB law: 

(i) f^ at (Sugar) % ^CSFT^ al ’StatWt^ (CiaHaaOn), 

a^caT^r (CgHiaOo), (CsHigOe) i 

(ii) (Starch); 6t^@l, 9fa, ^|l, atft, aT^ ^Jtff I ' 

(iii) (Cellulose): aw, at^, ata I 



^isrtc^? ^<1C?J<3 lute's ’IK^ K C^TWI ^tc^ 

: C12U0H2000O1000 i ^rf^rr^*! 

^<^ 1 -(C,,HioO,,')„. 

^Capt^r (Sucrose) ^ S ^ ftfsit?? 

^caFt«T I 'Sff^ 5rrf(5^^ix5T« ^-nsr® f^fsT 't^fi 

I '3irc5i?pm’^c^^ c5itc^^i ^t?i^ l%f^ bsf) 

^^«!’ I fTT^ f5f^ ^T3J 1747 ^'tU^ I 

^c?i=r I 

^R^T*! 12—13 % ; 'scrc^—19 % i j%fsf ^IT'e^n 

^Tt'® 6 % J m 28 % f5f5f 

*iT«Tn I 

«l^f« s 'sfT^ '«f'Q cw ^ci RTOtt’ 

^>T ^ I 5TC5f cntwi p (CaO) fsffasf^ 

r>as(e| %1 ^inctt'Ssfif ^:i}Tl^il1 ^?n ^ I 

wi c?pr^?ii 'SJTC'^^ ^fcsfr 

(SO 2 ) ^tTR m'ffITtsi (bleaching) «ii^ *tF^35s^ 

^f?I^l1 fSR^ »rT^(l ^ I ^T?tf! 

^^f*r§ mn ^ftJiTrf^ f^lR ttf^’ai ®i^^n *i« c^ *i*ft^f5 

nFpl <«ltc^ ^1 (molasses) ^^11 I 

VQ -ntsiift^^ ^^1 ^?t2i ?1iP5 

'« >(T?i 1 

^fsiTii ^twi I 

^fii?ii I ^nvs <sin looj^ 

^teTN*f '6 ^15^ I 

S^^t'Sf '<3 3Sp^^C^t3f ( Glucose and Fructose) l 

m -<Tm^ 'sitft?!?! ffefsi ?i ^ • 

3(^'® *tt®tir '« <it'«iii I 

^t5!R^ ^ =Tr>(T^ <<tc^ I ftffn IIT 



; fsfsf, ' 473) 

^Z^^t^ •8 ^TsCTTC^ I ^T5!C^t^sf^![ ^^C«l 

^f:^-f<i:?ff^^ ^^1 sy:3pt^ '« ip^^c^tc^ ’1jii«t^ 1 ii«ii: 

Ci2H220n+H20=CcH,.,0,. + CfiHi*20^ • 

Sl^rTBf 5)5 

•v 

1p^^c 5TW ^rHr?Ist?^'Csi 'JTTC^, ?f/.^T?T ’?ff5^T=5fTC^ 

I ^Zi\^ ;?^«| 2p^^c 5T^ fw?!Tf»f^ ^!1 I 

^ItPl^'S?! 5H, t^TTf??! '«lTlf-f^r.?(>l«| 

Hfl Thl I 

s ^fS, ^n^r, f>i, 

^TT 5 if>nit 5 r ^'STtf? V?if^ fn’s'^ ^T^c<t« 

■«}?rT9J ffcgtifW 1 

fef^=§[ 

^tggf5f^—8 ?rc3j5T^--13 

—2 —10'8 

(t-^ 

Jj^pf^_16 4400 

9 

^t^[Starch-(Ct.HioO,)J 

fgf%g ■»(T’§i»lc^g ^IWJ Tf*f^'<^( vfl^’ ^C'^l 8 

^r^ni^t^t?! 'lff< ’fT^gi Tfg I ?fg 1 

^®fg n?r<^^ciyg ^itgr^'i (C,;Hio0.o„; 

'sy^rf^ «tQr?i— m, ^^ 1 , >^tQ, -^Tirn^^i, 

I ^1 ^ti8 ^rg^Tr.«i 5^t§ *if8g| 

I ^7:g^f5 ’ird'^Tc^g ^fg^jc<i— 

; 75-80 % i ^Tfel: 60—65 Vo 

^^1; 65—70 % i 'siTc^ : 15—20 

^gi ^g, -51^% ?tg, ^\5]tr? ^^1 ^fggi Jic?f 

f5fnt?gl ‘^t'^Fft’ ^g \ 

g^T^c^g f^'sg ’jrrRpgi grg ^feir ( Glutten) ^g? ^ g® 



JfTiTT^ C^gjgpf (Cellulose ) ^tft< I 

^?r I ’iTcis?!' *lf^1 

m wfJRTaf^ CJrf^c^ ^tf i ^i^i, ^ 

I sf?:^ >ic^ 

^fsiC^T f'QC^ '6 iq^tfS^l ■«rf1l ^'<1“ *1C^ 

'^>T5 ^'•1 C'^t ^Z'<1 I ^at 



I 200“C '®T*1TnI:^ ^'^, 5^^ HCl-il^ 

f5!«|t«| 100°C - 120''C v|ix;i^ ^^ss 

.ff^Hi^if?c^,’it^^tc?inr^®i'$ I 

( Dextrin ) I tf%fl C^ ®ftft'?ffB 5^^1'<F 

^r^i5 ^ ^?I1 I wtm '« 

fnrw I m's ’it^rai 

'W'Q ^ I 

C^'«5353^ [ Cellulose—(C^HioO 3 ),* ] 

C>1*1^5 irT^ ^f%cr<I CWI^ I 

’11^^ ^T^l ^ic^r 

<2f9fC5( 'iJ^N 3F^*f r^fsi 'e 




: f^, ( 475j 

c*m *(f««r$ ^C'ii I 

*tto®i ^r(r^f^'rtc®^ '®rrc^ 

■m wr?r i 

^Tt-'®if>rr^^ ^ -sfri I ^r^if?r ^ic^fr 

’[fTc<ii >?C5F f^fasr^ *jfti:^ I ^^1, *tT^, c*rr^ii-*iT^, ^^itf? 

'2fsit^^ 1 ^ «Jt5i f^% G^«gjgi«r 1 

f^f*tp^ *iwt^ I c^^lm cipTf?;;; si^ 
c^K^] ■Rf^i '*^1 I '3T^ 

C^is^Sf I 35^*1 '®Tt 

’in i «'«i5Jt^ c>i»i«^):^^ f^f^»i- 

I ^Tt5lf>l^'f5| *rt>^’r=nfe e 
c^it^i Tni ^%f'?[ c^llyb^^ fif^i? c^^^^ 

^^1 ^ I '®rrtpf^ f5r.ii^ git^t I 






^ *1ft<2 (i) f^TlS 

1844 It^TC^ ^ ( John Mercer ) ’^T?r 

(NaOH) I9^«l TO ^^<1 

5Ff?c^ ^ I 'fsit^ §1 j 
^5f (NaOH) C’lT^'nf^ ^IC'® ^r< I 

^5in cifRr.^ f>i?:^«s m I 

ii'Rtf?»rfc^ «rt?f^Rrt^® ^1 i 
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(ii) <21^f% ( Paper making ): ^TC®! f^»ni C?C»r 

i 

f5ll^^T?f ^T’fSf^jiC’>f V|jtf»|^ w*r c^twt^l 

^ItCH ^T’f^ ^ fm C?cn I ^tnw 

^1 <1^. ^Pi, nTr< I ^ ^r?iii 

^i§5p c^m Ti <t?T?:<?f »n:?r f^ef^ ^fm i 

C»i5^siClR f5(^^ ^1 Vila's C’l^Sf 

I c*i^src^ cmf^nT^r ^c*rfc3pnitt^ 

f5j?jf?»'5'^^1 ^ I ^5^^ nvsf 

C^Tf«f=?, 'S(TtS!^ ^15%Tf I C*155^W 

rs?^>lt^l • CaS 04 , 2 H 20 ) ^ f^tsitl^ ^1 C^R >jttf1 
^T^®ra fsifisr^ f^NQ ^slt 1 

I «il^ >\ttf^’N *1trr< 

'« >f^5P f^fasf^ r^Q %*!’? ^ 

f^m\ *11^ ^?ii r 

*5nt^’ ^ 

^jTf^c^ ^t«n w ^ I 

=^tyf®rC^ ^^11 C’l’tra ( parchment paper ) I 

^w?5i ^in 'S 5Sf^ ^1 f^«%t?r 

(filter paper) >iT^f^N ^ t 

(ii) ( Nitro cellulose ): siT^t^ 

I *ff3? n»fN I 'Q ^it^ic^T^ 

f^is I 

"Stn ^i\ ^5|1 10°C <2ttH 44 ^*^1 

c^ ’iTr<f& hsfr ^ ^ m 

^Vm) «f?rc^?i 1 c^ ?t^ ’iwt^ 

i =IR ^ ( gun cotton ) I 5lt^i:tl-C>i^ef « 

CSf^l <1»ftc<?f ^CSf vfj^'N vfit fiia^ci 



(iv) ^faw Pfgj (Artificial 

silk); 

« r?i4i:*i 

<P%1 p|fft< 

I t^tc^ ^5^1 
I ^**0 

fs'®^ Tn] 5t5iTt^l 

'®ic® i^!r I 
^m^(Tfii?it5} 

Tm ^ ( Rayon ) I 

(v) ( Celluloid ): 

f^nrt^l f»rc^ 

^ I 'ii^n' I 

C»P55C?f® ?(Tlt^ C> 125 f|t^® ^^Tcn ttcs 

c^fm) c^ ^'^11 m 1 fw, ff^ ^ 

• • 

m, C3p^. fb^%, ^U'n 

?fit^ 

<^JfT< I Rc*!^ 'SftaT^l C>1S1;^C?1® ?(T^^'e 

^^1 ^ I 

1. ’ttpt ? ■^tr’r'T^T^rjc^^ csi^^rn ^5T:?iT 

¥3j;^t'« wr'Q 1 f’lfai Jif^r^*! ■4ff!:’i''r?ftc5c&'< ^ni^t6 §!fr?^j*» 

Wt'Q I 

2 . ? '5it«j f-^^rc^ '<fA] ? ^fcifiif «(tc'® 

n :wtw •<F^^ ®^T?i Pf ? 

8. ^1^ ? c^K c^T^r *iwfsf ^1^ nfii-'S ? %i^ 

^^11 TTR ? ^^3 313^t3 f? ? 



4 . (7i*3^®f f¥? fwtr^ c*?^^ '^r? ? % f-4 ? 

bjft T'-iii ? 

fjfsp. CJ{«3flCW, ^ JTtIrll (TP^^Sf fw ? 

Questions to be discussed 

c. 

1. What 18 a carbohydrate ? Why is it so called ? What are the difierent 
■classes of carbohydrates ? (live examples, 

2. What is starch ? How is it prepared V What are its uses ? 

, R. What IS cellulose ? What are the imprntant industries that depend 
on cellulose ? 

4. Write short notes on : 

l^ilter paper, parchment paper, gun cotton, collulose,,artificial silk. 

6. How IS pajier made ? What is filter paper ? 

0. What IS sugar ? How is cane-sugar extracted ? 
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-ssfl^s^ ( Ditillation of coal tar ) 

5fjt5I ^"1 ^K^rl 

( destructive distillation ) 1000°C—1400^C 

I ^Tt3T, ^?leT '« C^rf^ 

4—5 % ^icfR5t5^i ’it^Tii \ 

I f^|%^ 

'sT^nc^ *tTc<5 ^ I 

^ ^tUH ^?I 1 ^ I f^f%^ ^T'®CSI^ tFC'^ 

^tc?t c^->iw *fFr<f *ir«iii ^tsi « 

nf^5rr*i: 



1 

»l^5lt*l 



! 

1 ' 

W?»f 

1 »!t<n^«i 

1 

1. ^1 

?!lt‘1<?f1 ( Light oil 
or Crude naptha) 

1 lyo^c *1% 

1 

j 

7-8 % 

1 

j '« C?f^C5!?r 

(solvent 
naptha) ^^1 | 

2. ?(«f[3I-C'5^ ^1 

170°C-230“C 

8-10% 


( Middle oil ) 




3. ^1 

230°C-270°C 

8 -10 ?4 


\ 

( Heavy oil ) 



, 

4. 

CS^ ?1 >11^ 

( Green oil) 

1 

j 

270‘’C'360‘’C 

16-20% 

>-1 ' 

'« c^pc^O 

Tf*!^ ^ 

«4 

1%^rf«rs? 

5. f^5 (Pitch) 

n?f< 

50 — 60 % 

92-94 % 





481 


CSC=gi^ 

1. «n?*rtf^® cw o TOT—wc 

^f^TI1 51^ C^?{^5[ ( Light Benzol) 'Q C^syW^l 
( Heavy Benzol) m I cm ^ 

>i^’t«! ^5«ri «rtf I I42°c-ijir ^'tcir 

n '«ys’*t ^T?i ^t*i'»(i (solvent 

naptha ) ^?yl I 

2. % ^t’l’^rrf^sf, ^'®Ttff 

^t?(1 ' 8 igr I 

3. ^lft C®9f % v£i^ C^^y Ti^ljyfsy 

^11 I ’ 

4. I «iit ^1 <y5f3f 

5. f^5 94 % I ^tc^i 

f%f^>i’fc3i?i cif'Q^r^ m < 2 Rsyn ic’i, >0 

’Hf^rfr <i^t< ?il^i ^ 

'®icttr«(^ c'sc^i^ w<*\ mm ^tf>i^ 'q 

c»yt^1 ’5t?il 'syt^t?! ^1 ^ I 70“C 

m^65 % 4^fl^5i 'Q *it'Q^i I '5^ ’itf^^ 

*ft«^1 ^tK ’Sin 35 »(r^^s I 

(i) ^TC^t5(Ttf5^ ^f%'^ oq^N 

I 'sfcsi^ I 

(ii) 'syytc^t^UTfNs C^zn^ 3»t^ 

’^•N«f5y I 

(ii) fi[C«l«i (CH 4 ) ^jtr^^pjtf&^ c^\c’t^ I 

c^fesi (CgHo) ^tc^tsiitfS^ c^c»(?i \n ^fr< I 

(iv) wT^if ^1 

c^t5( f^f^l ^ ^f 1 , '=iJtc^t3iitf5^ 
mi ^vsf I 

III—31 



'srtspFhsirl? 
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tr'«s— 
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f^s(f5 crr^fT^ ^r®^* '« ch 

TO'T'Sf^ (homologues) I 

^•s^ r^m ^Tfr I Hcl ' I 

(vi) C^f^CST^ ^jr5lj%arf^?f^ (CH3 -, 

CaHg—) Tr?ri 

»rTO ^ I f?lf5 C^-C^STl 

5it3j ntGi i \ •ijis’t 

^ 0 

I t^uni c^^ 'Q ♦Utfl n\’t ^511 ^ I m-\ *. 



c5ifel-^T^f*^=T -^r^i-^t^f^JT 

^1 ^1 csrfel ’■nT'<i ^f^- 

fs{’!fr^?T C’lrgf^T af®>5T fsfSft^S! csjfasT 

(vii) c?r§9W?i ■sFf"N*r^rf®i 

• • ^ 

(functional group) 2<f^’?Tf^'® C3St% '5fIt«t^JTt$^ 

I ^<*11: 



^1 ’Tl ^ ^ 

(CgHsCHaOH) (CgHsCHO) (CgHsCOOH) (CeHgNHa) 

(viii) f:^ ^ H-c?P 'Sjf^’ltf^s ^ 

*if^ ^ cwt^ «rrl^f^3i H-c^ 
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^<»fi tt?, 

c^’f 1F51' ^^Tc*r?i «fff® 

c^\c9f^ ^Tif I 


c^3R CHg H-c?F tsrf^Tff^ 


CeHs-CHgOH 
C?3?T^5I 'sgtsjr^T^sf 
CHgCHgOH 


CeHg-CHsNH 

CHg-CHaNHa 

vsjTtfsR 


C-OH 


HC 


HC 


/\ 


(ix) f?C^ casl^-fif^T^ ^ »IC^ ^ 

TO «rf^ ^TtC^t^JtfB^ K^ I CfiHgOH m'l 

f^®l ^tksf CHgOH 

TO CHgOH 

«fc1 OH-^^ 

^®f ^ ^%1 C^k’t 

or^ I f^c®!^ ; 

^ifTi^«l : C5|«?t^®T ^sutsic^t^si '6 

f^n®! c^^’t ^t|c>rrc^f^^ ^®[1~ 


CH 


CH 


V‘ 

CH 

f^RSf in 

'srrrfjiis 


CgHgCHaOH « C6H4(OH)CH3 ; «rrtTOt^®l OH- 

^®if^®i ^r?R H f ^»TCg| OH-^®i^ 


O-GHjOH 

hc/^^\ch 

A 

hcI^^^ch 

V 

CH 

fsR®! 


\®r H t2ff^’5[tfT5 i c^i?t^®i '5rrr®K?FT^®i ^<it^ 

TO, f^i «utf5ir®ir TO i 
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'6 C^’t 


(ix) f5 ’I9*n?l 

^ ?FC^ ^Jt=T<^tlf^5( I Wl: 

CH CH CH CH 




"KXJ 

”■ "\A^A^ 

CH 


CH CH CH 




% 

1 

r 

1^ 

1 

^tJt?tf^* (fl^ 








1. 

c<rt^i fr^ fH«(t5 


. 


^ 1 

2 . ^ HNO3 


fkf^ sjtt 

3 . H2SO4 



• • 

oft^f ?ffr$ ^ 1 


4. '®(ytej- 


Nf^l ;ri 

fs^vi CIFt^l- 

c?mi- 

• 


5 . 

f<f^ y\Ki'^m 

(Sff^tnsT 

fel 

^ 1 

^ 1 

6. 


c^P{ 


^ 1 

^ 5fi 1 

7. f^srni“i 

'SRT^C?^ f^Wl- 

fw ^ 1 




( Benzene or Benzol) -CgHe 

1825 

C<(f^^‘- I (Rfi^CiT^ '«t^St9 'srfsj^'hs^l I 

3C2H2 ( '®rJTf^f 5 fiR )->C 6 H 6 ( (Rt^^T ) 

(tl^f® S ’ft'Q^I Tfu 

^ '6 ^?r I 

®fC5T ^ m ^f^1 (100®C) I ‘4^'ot?:^ 

fiTR 70 % C^fi?if ’It'Qiin I 

'«cm ^^1 

*lTfft< I 80-5°C ; 5'’C—4“C n?fc< 

^ I wc5i^ ^rt ^rfstc^'R?! 'q 

>[c^ fT(fa^^ ^ I nrf< Vila's c^ T^n <sf^f^'® I 

^t^tf^, c^f^, 5f^, (Ps^i ^jtf^ I ^ ^‘^rfr?!^ 

w I 

'sotc^RTtf^^^ 'sitf^ I ^ dtn \ 

^] I c^Ftf^sf ^ c3rrf^ ?rc?j c^fs^^r c^f* 11 - 

csmft® ?1 c3rRi^® -m 1 ^«(1; CgHg+3Ci2-»C6HeCi6 j 
(Rt’f t? I 

C^t^ C^U ‘^t^’ ( carrier ) WT'^H C^1%C5R 

C3Ftf^5l ^ ^ I 

^ C9lT?[t^ ^ ^ I 

(i) CoHe + CI2 = CeHgCl + HCl 

1. ifIRl %?lj (Combustion)! 



>6 c^^f i 487j 

^?i: ^®f1 'STt^tc?! >if«P^ ^ I a ^f^¥fc«l 

' 2 fVf«i I f^fel: 

CeHcH-02-^C02+H 2 O + C J, (Ifsi) 

C=^f^5T I vij-<K3!t%^l -^911 l?Tt«ff%- 

•jrt*|5( ftfen C3£t%i f^fel I 

f^tai >f^i:^t5f=f Mmu I 

2. ( Addition Reaction ) ! 

C^\’t »DTn ^1 ?'S ( bond ) ?':s^ I 

T^fm^ ’sicfe I 
’fri?f I ^«(1: 

CcH6 + 3Cl2 CeHeCIo ( ) I 

>ilt ( Gammexane ) 

sftCSf ^ i 

(ii) ^ I m] i 

CeHc + SOs—C cH«(03)3 ( ) 

3. f^rf^RTl ( Substitution Reaction ) ; 


. H H 



H H 

CgHe+tla CeHflCJ + HCl 
CIFtC^TC^f^ST 


(i) S C?ptf?l5T 'Q ^5«iri 

C9tt^?f c3PT?;t^’5 

CeHfl+Cla = CeHgCl+HCl 
C3itfcTiI RfaRl: CcHfi + Br 2 = CgHfiBr + HBr 
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(ii) 3frf9rC^C*T*f5? ( Sulphonation ): C^f^^ ^ >lt5T- 

'S^rrf^^ JTCSP f^fap?lt5f 'S{Jtf%^ I 

CfiHe + HaSO^-^HaO + CoHs - SO 3 H 
( C^f|JT >lt9PFrf^^ Wtf^ ) 

hi 



[H’‘t7_V^9lS03H 
H 



+ HgO 


H 

(iii) (Nitration)! '« 

toe*!?! ^%§tcsr^r 5{t^ctl-5i ^ 

( -’NO 2 ) I 

H 2 SO 4 

CgHe + HNOa-^ HaO + CoHsNOa () 



[H 2 SO 4 ] 

(iv) ( Homologue of Benzene ): 

C^CSf^l W.^ 

C Friedel-Craft Reaction ) : 

AICI 3 

CgHg + CHaCl--^HCl + CeHsCHg ( ) 

AICI 3 

CoHiCHs (H^^) + CH3CI—> C6H4(CH3)2 ('8rr^fe)+HCl 

Homologues of Benzene) S 

(CoHjCHa), [CeH4(CH3)2 3^^ff (CgHe) 
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^1^1 ^s9^ ^?T, *rr5itpt^tC9f^ gri^ 

fip5(9f; ; f%. h. 

^Tf^ ^^Jtf? 'il^N f^f%5 

?itt^, ^Rfet5rr#t?i ^t»rfi!f^^ ar^i, ff^^ n® ^ u {^ 

'i^fi ^^1 I 

( Toluene ); CrHs -CH 3 
I 

^ ^ i c^tcJii'c^twi c’lctrfii^itc^ 

I ^t«(t^«i I ^‘1 

fetK ^Tl( I Vila’s 

CWtfk^ ^n I 

bsfl ^1 ^| 

^^i{ m 

’lf^^tC ‘1 f5. f5. ( T. N. T.) 

^ i[?r I 

CcHsCHs + SHNOa^CoHaCNOg^sCHs 
^51 








490; 

'«Rt:^ c^^fs9c^?i 

c3rr?iT^c^ I wi;' 

AICI 3 

CfiHe+CHsCl-CfiHsCHa+HCl 

c?r^5r (CgHgBr)'«(CH 3 I) 

^*ini C5rrf®^t^^?i 1 m] : 

CeHsBr+CHal + aNa-^CgHsCHs+NaBr+Nal 


’«73ic-s^ts:iTrfi^ casf%^ ^ 

^911 ^91 ^tf^l c^ ci2t%?i c^'tn 9(6^ ^ 

"SlTtsi- 

c^r?9f, '6 '5j7tf»f^ i 

5^5 cTf'STn ^ i 

1. ( Benzene Halide ) t C^lt^ ^1 

ncsf ^t9it^^ c^\?f I m \: 

CoHe + Cla-^CeH.Cla +HC1 
c5PTc?itt^rs??{ 

CcHsCl +Cls-^CfiH^C\ +HC1 

'srrf? ^ I 

2. •rl^C^-(3f5^«T [Nitro-benzene CgHaNOg]: 

^fSpg 'e 'sirtf^rs^ f^3£t]:«f^ >ic5f 

5|%^1-C^fi?;( (nitro-benzene) ^?l1 Tff I ^t^^tapl 

?(t^cti-'Sf^*f ^1 m I ^«ri: 

CeHe+HNOa-^LHaOj+CeHsNOa () 



- ^ 

CgHaNOa + HNOs ->[H 20 ]+C(jH 4 (N 02)2 

• ** () 
CoH4(N02)2+HN03->[H20] + CeH3(N02)3 

'®IJTf^f%sr, « 2 ff'Sr^r ^ I 

^**(1 

3. [ Aniline—C 6 H 5 NH 2 ] : 

»iC'3t'^ [ Sn or Fe+.HCl] ^tlfl ^f^TTj 

CoH5.N02+6[H]-^C,jH5NH2+2H20 

^TTC^ 5 (fg^ "siJt^lTt^ (Amines') ca!f^?l ^tf? C^\?t I 

C 2 tl?l ‘Im (Aniline dye) I 

3. fwr ( Phenol CcHaOH ) % C^\’f— 

OoHaOH i ^ I <2fjff;^^ 

c'®C5| ’1t^?l1 I 

^?i1 I ’Tc^r '€ 5TT5if5p^jii^ 

^ ( benzene sulphonic 

* 

acid ) ^tC^il W.^ f^f^ fw 

I : 

CgHo + H2S04->C 6H5SO3H + H2O 

CeHaSOsH+NaOH-^CcHsSOsNa + HaO • 

CeHaSOsNa+NaOH-^CeHgOH+NaaSOs 



492^ «rf*«rfw ^'3—hR ^ptnr 

wtvi I [CHgOH-f^i^rit^T wt^^gi] 

I* * 

f%^ ^ vi}^ ^f>f^ I ^ ■^[^^ ffsitTr^ <*nft< fVi 

I stwnf ’s# ^ I ^ 

^3rt^ ?rft^ f%c?i #r?rfi '«’rr^'m 

( Wt^-^ I 

4. [Benzyl alcohol—CfiHg.CHaOH] : 

c^s?tt^ wi m I ciPtf^c^Br f^fe-hr 

cFRt^!:^ ^®R) 1^ I csFlut^® '^n 

*#ff»Rlt5I *K3r ^ I ^‘*(1 : 

C12 

CoHsCHg ^ CeHsCHgCl + HCl 

C1Ft?)t^ 

CfiHsCHaCl + Na2C03 + 2H20 

-^CoHsCHaOH+aNaCl+HsO + COa 

’5rrr«TC'4t^5[ 

ca^%?j "srtf^ c^'^Tf j I '« 

hsfl ^?IR ^W ^R^?l 1 

5. [Benzaldehyde CgHsCHO] : 

(bitter almond) I (RS?t^9{ 'snt^lC^^l 

■^f^iil 'ii^n '®rrfc^T3rjtf5^ 'q wff^r^ bsfl ttNt i 

HNO3 

^CgHsCHaOH +[0] -» CgHsCHO+HaO 

*CvWR^ 'im H’TRC^ni TfC^«fR 
OT ’f«fn 

OT«PtflRP WtPrS [Benzoic acid—CgHsCOOH] S 

^rff^tm c^nf5 ^c’l^ fw\^ I c^u 
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C5Fl^ ^tf'eTl TtH I ?1 wl^1%- 

^ ^ 1^ I 

KMnOi 

^ CeH5CHO+ [O] -> CeHsCOOH 

's 5|^*i fifci 

I 

( Dyes and medicines ) 

'SfTtC^tsiTtfS^ C^\’f '6 

^Tl ^ I '«ff^t*s*i ^^5car^T fc^\?t I va^ 
f^1 I ("H^5i), ‘^CTfrsrs’, 

"sutf^wrf^^r, f^Ttnit^rrfU^ wt^ c>i\5t 

'«^iJl I 

f^f%^ f TsraiNQ 

I fTR5f ^?rf& '^^<f I ^TTf»l® srfr^f'Q 

*ff?ir5^ I *rr«ft^'i »ft^TcsT^ ^c?f f^^^^ bsfr 

^ I cVt^f ^««n 

'®?rrf^^ ^tsr i ^tf^« 

'®«n ^rr^f i 

1. '5rt«^^t®?l nt^ir-’^^‘55 ^t%5 ^<sr1 tt'S i 

2, '5rTtr?t3nTi5'?- c’r'tr’nr i 

8. (Tifa^c 'Q f^^’i sms ^Tii ??[ ? t?trif?i f'^ ? '« 

'entr^tsijt155F srtii \ 

Questions to be discussed 

1. « What is coal tar ? How is coal tar obtained ? What are the distilla¬ 
tion products of coal tar T How is coal tar distilled T 

2. What are the peculiarity of aromatic compounds ^ Name some 
deriTatives of benzene. 

8. How is benzene obtained ? How can it be prepared synthetically ? 
What is the action of chlorine on benzene ? 

4. What is toluene ? How is it prepared 7 What are the uses of benzene 
and toluene 7 

6. What are phenol, aniline and benzaldehyde 7 Give their formulae 
and state their uses. 



■vm a 




S ^’S-Food ] 

Nutrition j Energy ^ C^—Cell j Fat; Cfiltfesf 

—Protein j Synthesised ; ‘i{%C?|^ Thyroid 

gland ; —Goitre ; Vitamin : «|T^—Balanced 

diet; —Stomach j —Gastric juice ; 3\T5^1 

—Saliva j —Small intestine j —Liver ; — 

Bile j ’sitJ'Hll—Pancreas ; Pancreatic juice i 

—Digestion. * 

C^-^n ^?^«l lI>Ttll5iT5tta CJit 

TO 'im 

"tJfK ^6'® Vi I I 

(i) 'Q ’ifii'tNs ^T^ti:»f^ 
*1% (heat and energy) W<( i 

(ii) ^ ; 

(hi) CTfC^ (tat) 

• » 

ctf^ ^ 

(vi) nn '6 nift< ^15l-'^3| 'G 

cTOi m I 

'«’nf^ c?c^ 

(TO! 

^ ^TlTl ^1 W 

fifnWI . 

5t?r ^Tn ^5I^4|t;(t?I OTtiSR I 

^^9|1 G C^9( ^ I 'G »l^t^ 

^c?i I ?l c®^ <2ft%?i 9i1ir ^f^?r ^1 

CS(?lT^(C®ll Tfcn I 
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’*rtiw?r 

1. ^tn '« ^TOcn—(i) ( Carbo¬ 
hydrate ) (ii) ^1 ( fat ) I 

2. Of^#, 'Q ^’Ts^C’l—(iii') C<2jtlfei! 

( Protein ) (iv) ?I^«| ( Mineral salt ) I 

3. m (v) f^fetfsR ( Vitamin ) I 

4. , <siTmn (iv) ^-^’s (vii) 

^iKi C'Stt1&5i ^ 

'«’11^^ c^\’r 

'<3 ^?l >Sj^e| 

vii^ f^zm cifc^ ?[’Tt5i5it’tti^3i 

Csrrf^if '6 ( synthesise ) 

^ I fV^ «it% m 

n?t< >i'NC?r^*i ’iTc^ 5^11 

csjtfBsf 'Q 

ftfeir cat^ "tm ( Food value ) 

* 1. *. f^1%^ ca£r%i f^fsi, ^ti^, '« 

^tv§'^ ^ I Ff9t, \5t5i, ^^1, ^t'^?ii, srf'Q, ^tf^ 

^vsTtf? ^?rf^ <smu^ i 

’ff^^‘1 C9^-1ff< ^1 ^Jt^ 'ilTx C<2lttiT« I Ff^C^l 

76 %, TOtK 76 %, »rr'®C^ 79 % 18 % \ 'e ^ 

Oft^ ^¥l ?1 

^ I 'ilt Bf®! (COg ^ 
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'6 rt.1^ 

HgO^ ilft -jtcw ’?tS ^ «r|?f i 

■n5i 'si’r.»»'<si) c^ti5ii ’tltwj-^fry 

^'g<i '65R 'Q 

»(rni^ ^f^ut iic5i?i <i^csf ^riTHfr ^^c?! i '^e f^fir 

c^?-nFr!^« spc^ I f^i5«f*ff5r ofc?^ 

'Q "tfj? 5P^1 I 

2. ?1 S TFTtl^ ^Ttfi|^ 'e 

nm^ I 3(r.»(T c^rr, f^, ^-i"«lf^, 

siTF?(C«^ ClDil, fs^lT^TTO?! c®5!, ^ifflSf’RJ C'5<?1. C^Sf, 

%r:^^wv I '^T’f ’I'silf’SF'® ^tTO*t 

CffC? I *^tc^0 'SlfBcsi ^<K ^1 ^*fHC5{ «JT% 

1mi:^?i c?'.^!i ^iPs^r.^ it5«i i 

3 C«^tt&*r t C^Tf5=l ^T^4, 9TtC5TCSfiT, 'Sl^fjicifjf 'S 

t C-^T^I C^t^f C-aTf&il 'SfT*ff^^ 

1000 ^tC'® «lK-3 I C£fTfBsT f^f«^ «(^TC?I^ I ^T^I'^1 «fT?r ^1 
C-^TTfSiT '^tT'g^Cn '515*1 I '2lT^«f C5jtf5if 

I CffTf^^ C«f5T«T«C<I 5t^0 '5^ cajf^fu 

55C?I—"^r^TCf^ 'SlTtf^^in ^ITffirS l ^TTf^Wl 

'^jT^f-ac^fl c^'T’t 5|i^ « ’11^»rf«(ST i 
•s[rs^, fgsr, WR1 ^*iU aT<^'^ 

c^Tsii, ^^1, caTfti? ’ft«?ii ^n i 

2 %, 5 I"? %, ^csf 3%, *irS?pf&C"5 6-5% 075% 

catfS^i %r«^il I ¥rvt»! csrrfS^ '>nc«5 sn 20 % ^itc^ 2i % i 
4. ’^(f^sf s ^9:^5 oii^^ aT^i 4 % ^"N*t 

C>}Tr®9T^. ■n§tr>1^T3l. 'siTT5t?:sir>!!lT5l, *TM^t4, C?Fff?5? '« ClnTf^^? 

^®TTfw ohr^^ f<53t>l I «t^ *t'4^ •‘»lfsi'^ 

»>(ifT5f ^W4nV5f?i ^T*ff4^ '5ii"f?ii!:% '®rr^i'3l '5J5«i i 

(i) ^mf^nTtaj—ar*fr 60% ^iT^ir^i'stsf i 

III—32 



^ c>rrf^tc^f<i ’Sif-al ^ l f^^r, 

’TTsf?!, ^t3i?ii ^gt5Tfj[TiT5f 

•ft^i 

(ii) ^51 Wt^—^ ^ 

^nt?f^ I ?iT^, 

(iii) ’ff^^fT'l «2!eT^, 5tfe^ 

^TCIltfksT?! C^t’f ^ -^tf^ 

^ot^ c^t ^c*fT (raTC’i^ 

0 

3f^«fr ^t^fT^i'i ^C3F« ^rcgtr^i^ ^Tc^ i 

(iv) c^^—%^iTc?ttf^sf >tc5r i 

v<i^ %^tc?rrr^iT wr^*i fei m i 

'5r®t^ ^fBc^i ofc^ '^«i fesur 

cf^ ^ I f®3r, ^wt^y c^^i, ^^?i, iRTNc^sf, *Pi^ 

>f^^t% t'STtf^ tfC’g?! C5lT??1 >l"v5t^ I 

(v) ^5rtif«t nRi^rfc*! -smsi 

•5f^i I ^«f. mT^i^n. ®1^, t^rfi?c®'Q ^«ff^«i (NaCi) 

^Tc^ I 'srtsrftT?! ’tnt^ *rr*ni«i 5i?«i 

^^fiprl ofc*t?i ^ 51^*1 c^fn «fc?itws{ i 

» 5 f%fetf«l*l s 1498 ^3lT*n ®tt=?1-®1-‘J|t5n 

®T?IC® m^ ^ 160 aiw 60 W{ 

arc’f I ^rf^^i:??i 

=?t# c^tcn ^|6® I 1912 

^P\) ^tT( C% ^®TC?^ (raTcn?! ^ I ^sTtCif 

i^tf^[Wsi 'Q ^51 *r5i^t^ ^ft?ii 

^’Fl I 
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sr^'t f%i 'srr^itctf?! c?c^^ t)8'5rf«fC5r?i 

^tsi^ -I 

(i) f%$tfi[5?-iil-—■^t*rf<(C5( 

<£\^^ mi^'\‘f\ <3 ^512JTO^ I 

^1%-f C'SSI, f^, ^t«(1 W, ^r^*, ^WTtcfel, C^53^=f, 

(ii) c?^c^ '« >IC^^ ^tC«t I 

c^jt’t 1 '<3 

»fT?pjf^%^ ^it'S^i ^n I «% c-^f-^ 

c??fil311 ^tC'® f^’ll I 

(iii) f«^tf«w-f^—c^tcn^ I WTC'®^ C^ft^l 

C^t^, W^^1, ^i’Sf#! I C^, ^51J1cfel, 

‘tt’^N^t J, ^ 'Q C^t^1, ^t-e^ll Th( I 

(iv) f%^tf^-^—^ I 

^fk Ctf^ CW I 

'Q f^-^tm c^m 

^ I ^W «W-C^5T I 

(v) '^ZAA <2f^5R ^^1 

fa ^ I ^t*N>l ^ ’It'em AtA I 

(vi) f%^tft5T-fir—I ^<t, 

f%5(, An I 

(vii) f^r^^-C^—^fSc^l AW WA^tA^ AWWA^ 

^ZA I %^A I 
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«rr«ffi(5F ^ 

c 

'<9f^^ '5f<' ; 


+ 

+ + 

+ + + 

>fl-f^Tfsi^T 

'®rfc^ 

Tmt 


(^f^in ^?ii) 

— 

— 

— 

— 

^ ( ^U\ ) 

+ 

+ + 

— 

4- 


+. 

+ + + 

— 

4- 


4- 

_{_ -j_ 

— 

4- 4- 


+ + 

+ +• 

— 

4-4-4- 


+ + + 

+ 

-f -1- 

4-4-4- 

f^^t3 

+ + + 

+ 

4- 

4-4-4- 

CSffj 

+ + + 

— 

— 

4-4- 


+ + + 

4- 

— 

4-4-4- 

5lt^ 

+ 

4- 

— 

4- 

3rt*N*T 

+ 

+ 

— 

4- 

^3I5^TCi5Il 

— 

+ 

4- 4* 4- 

4- 


4- 

4" 

-f 4- -l- 

4- 

^( ) 

+ + 

4-4- 

4" 4- 

4- 

C^X 

— 

4- 

4-4-4-, 

. 4- 


+ 

4- 

-f- 4- 

4-4- 

f^ '« C^1 

+ 

4-4- 

4- 

4- 

'5rf3i 

+ + + 

4-4- 

4--H4- 

-}- 4- 


+ + 

4- 

4- 

— 


+ 

— 

— 

— 

l%f^ 

— 

— 

— 



+ 

4-4- 

— 

4-4- 


+ 

-1_ -|_ 

4-4- 

4-4- 

’*rt^ 

+ + + 

4- 

4-4- 

4-4- 

( C®l'^»l »ft^ 

) + 

-f 4- 

4-4- 

4-4- 


— 

4- 

-f -4- 

-f- 


+ + + 

4- -+- 

4-4- 

4-4- 

6. 


<2rry 60 % 

.*r ®rST ‘ 


I ■^T?I, 51^«l '« >T>I^ f^f^?l1 
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I IfSi C?^C^ ^ 

^f^i5 n«fT< ^1^1 ^ ^c3i?i m i 

^pitcfil C?C?: fap^'ni 

vfl^N ?? niT^ f5|“.’^t>!lC’1 f^‘5f'® ^U'^) CJf^f I - 

^T?(Kw^ mm ¥it^ '« c«{tf5cs??i 

•f^^iii nHi^rfet ^C5f<i ’nf^' c^t’tT^^j'Tsi cf6^1 I 


« 

J|S 

& 

Iw 

p 

% 

le- 

5FIt^ 


|5 

(£ 

V 

Ca 

QO 

0 

0 

H-1 

P DC 

a 

CD 

(iH 

^ ^ 0 
■fc t£ ^ 

i If (P 
P w 

9 

tf^ 5t5?T 

79^1" 

0‘4 

O’O 

0*8 ’ 

’01 

■15 

22 

346 

^ ( '5If^ ) 

72'2 

17 

121 

1-8 

'04 

■32 

72 

353 

®I^T TO ( lentil ) 

597 

7 

25’1 

4 ‘ 

13 

■25 

2 

340 


5(5*0 

I'l 

197 

4T) 

•07 

•3 

4‘4 

315 

«lt*3, { 74% m ) 

22 9 

1 

I'O 

'6 

’01 

•03 

•7 

99 

( 92% 

6-4 

'O 

<J 

r3 

'5 

’02 

00 

13 

34 

( 08% w^r) 

34 

■3 

J'2 

1 

•02 

•05 

•8 

132 

^511 ( H3% ) 

147 

•2 

1'4 

‘5 

•01 

■02 

•6 

06 

( 92% ) 

5-3 

•1 

1'4 

•(5 

•01 

•03 

•7 

2H 

^5T4^f^ ( 80% W^ ) 

5'3 

•4 

3 f) 

r4 

•03 

00 

• 

13 

39 

trn^fn (90% ) 

0-3 

•] 

r8 

T) 

03 

■85 

'8 

33 

c*i‘^fw ( 84% Wgi ) 

13'2 

1 

I'S 

*0 

*04 

•00 

12 

61 

( 92% ^5^) 

4-5 

1 

1-9 

7 

•12 

•04 

2’4 

27 

^of^C^sT ( 30'3% w^r ) 

1’3 

41 

4T) 

1 

•01 

*24 

17 

444 

(:/% ) 

105 

58-9 

20-8 

29 

•23 

•49 

3T) 

055 

(*rw 01% ) 

39'4 

'2 

r3 

7 

•01 

05 

•4 

153 

^iC’tsi ( 80% ) 

13'4 

1 

• 

•3 

•3 

•01 

•02 

11 

56 

C^\{ 80% ) 

111 

•9 

.1 

■3 

*07 

•10 

2’3 

57 

C«Tl( 87% ) 

lOT) 

*3 

•9 

■4 

•05 

•02 

1 

.49 

*^1Tl ( 80)% ) 

11'8 

1 

•6 

•3 

'10 

•02 

•3 

50 

tfT;*nf ( 71% ) 

07 

137 

13-5 

1 

•07 

•26 

3 

180 

*^T^nT 5rr^>T ( 71% w®t ) 

OT) 

13-3 

18'5 

1*3 

•15 

15 

3-5 

194 

?rt^ff^ 505 ( 78% ) 

02 

ro 

21*5 

02 

■00 

•41 

2-3 

100 

5K5 ( 72% W®! ) 

0-3 

T) 

25'0 

13 

•03 

•25 

— 

109 

’t^?! ( 87‘6% ) 

4-8 

30 

33 

07 

■12 

•09 

0-2 

05 

5rfe5? ( 81% ) 

5*1 

8-8 

43 

*8 

•21 

*13 

0-2 

117 


100 4m=3‘5 'srt^ 
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®^PfT ^ ^Jlc.cn'^1'^ ^tC-sS* ( Balanced diet 
c*f^ ^ ’trt’f : 

—65 % —1 % 

^t^-—18 % *1^f^lTrtTI—0’35 % 

10 % »lt»l^—0*25 % 

3 % C>rtf^t3I~015 7o 

^jt^ff^^rm—i’S % c?ptf?iii—0* 15 % 

c^\^, 5(rr^c^%t5f, 'sitcutfe, ^^jtf?-—1’6 % 

,v£l^ T|W j 

c 2 itfBj( ^tft«f ^r® *["51^ ^f^T 5 l !■ 

*W$1 ^tiTj I ^1 f^r«ii f?>iTc^, 

^t'S ^ fwsi c»Tt ^tH1 

^Jtc^rtft I c^-3|t3rf!i 

^t'3j-f^®ti:?f c»it ^iTc^itft^j ^311 1000 ^*1 c^fn I 
’(tr.'g^ '4{tc'3^ ^*1^1 ^i:^i ^\ ^t*t ^1t 

m^n I >(t^t ?tni ?if ^TiisT'^ } 

<3 ^c?i I c^yr.^^ 

c^f^l m t 


(i) 

S 

120 ’I'l^'Q J 



5}^a!t?[ 

5(*<R asfsi 

«|3( 


2400 

3000 

3600 

(ii) 

5!lft: 

100 ; 



51^9!|5( 

at^f 

m 


2100 

2500 

3000 

iii) 


Sl2 15 1 2400 



^^«ls 

15 21^^»ra^>f: 2400 



caf^iii ^t?i3r=^j f^c^i:«i cf«n c^JTfBs? ^ 
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'e CfifTfStsjvi ■ij'm f^'S'l I 

f^mc^ il^Sf^ m 2700—2800 ^Ttl?!tl*l-^^T 

I ^<*0 : 

350 ^T5[ 

C2rff5^— 65 

60 

Mm c«(tf5^, '« 

*tf^5(pi Mm 1 nf^’itc'i 

-■«|rr^Hl '<(ti:'3il ^STf^^l '®rf^^ 

c^rrfSii ^ csr^'-nTf’t, ^f^'Sf -s^r « 

nT€!<n >IH I • 

'£f«i^4ii? ciiTfBH ^ (r^-n»fT< ^si^\ 'Q 

^‘ii I 

■»lit'3^ c<PH =^r^f'r§ '<^5^1 ■^'•sil I 



c^m '« i 


• 

^Vs '®tf6?i'4r4 


14 '■sff^'Jf i ’5^ 

10 

*I(<f**(^f5f 

3 ■; fFM « 13? 

4 i ■4'^"^f^, 

2 ^T?'»T 

f®r 

3 5lNsf t^Itf^f 

2 

^9rr3J 

ipji^ 

3 'AH ^t’^>I 

3 

3 fm 


’-'T'g J1T«(t<lC«f^ ^IC’SP ! 


^C'^-'^'t^l Ff'^ 

10 1 

1 


3 

8 ^T'5'*T 


6 I 

3 


4 

2 '®ft^^ 


2 51<«l, 3I»Ti?\1 


^T*‘i-’^5^i 2650 ^Tti^fitll i 
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®*rtC^7T?J ( Digestion of food ) 

C^ s?TC^ 

^t?Il ^ I Ctf5^S 

f<r«^ '6 IlfTCoif^ WT?I«|-fet?( 

^T?r vi}^?, c^ ^»»f^ '« ®f5lK*t 

CJfC^ wf’t ^ *f% -^cn, '« ■^t>iTs('<R i 

^“s*r^ jff^^ 

*tfft< ^i[ v«3 ^iw:^ c?? 15^51 Thi I 

«lf'aJ ^3 mvf :gi:^ cTtsTl ^1 

( Sdliva ) ^T;^ f^C?fr^^ ^^5‘s 

*i^?r«T?r vitc^? 1%^^rc^ <ifg«r® i 

«C^*f I C^% 

*rU^t5CiT?r 5Ft»f ^tjtf^^ ( gastic juice ) I vH^ 

^C»T 0‘4—0'5 % HCl v.9^’n .ssi^tt^l ^^fTC^' i 

5r^»r ’>il‘^t?[ <2fH 7—9 ^*1 I ^^TCSI 

'ST'Tt ( peptone ) *1irtC< 

C’l'lCl ^ I WT^9 *1ifT<'Q 'Sfnr*!^^tCi 

5(5|t^TCSf <lllj*r® I" 

ve 'suf-^f ^p0 w^ f^r55 ^-^r 

'SIC? '^C'^ I ^ C«tf5iT ^®T 

ft®t?r ’fr<^lTC*l Pt^ 33T ( bile ), 'siftrtn? ^1 

'5ltlTf»t?r 1%^ P'sfxs 

^»T TT-ai Pf^ t ‘ii^ ?i»i^fsi ^51 fsi'si^ 

^nf>I’®C^ ^ril?l1 C?? i ^»T'Qp Pf%? ^flsitEfttc^l'-sl ^ill^tC^T 

(i) ^T5C^ ^I^C^T®r f5f<?IC^ 5I^1C^t5C^ (ii) C2ItfBsiC"<s 

f^r«? 'BlTtPni'5 (iii) ’ITI^C^ ^TTf5 "STfTp^ 

'«'5fit5|c<ft^c5i *tr^*f^ '^c? I #l< ^t?5 

?fc<3*r 'nmz^ f^i-sf^ ?t? i 

'SIC? C? rc^tsr ^sfl ^T^l P«TC^ ^?1 

•itc^<i -sfrlsf ^rc^ P^tc? ^c?F i ^z^im 
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nfii*!'® 

CO 2 '« HgO <ir?i«f'® '®M '^vn I > 

^rjHijOy + O 2 -^COg + HgO + 

^T|5 'SfTTpf^ 5f^C'® ’ff^'t'5 ’ITC^ 

^fSc^i ctf^ iit 'Sj^*i 1 '®nTfei 

^rr>f^ '« I Mittal 

f^»tc<i T?r^( sEti^Tcw nf^i'T® 

^ • * 

r^«T?i *tl1r.?iiii c*tT*(in- 

’tR^a I 

■«rt’3 "sit^irV^ ^"<pt*ti:^ ^T^*ispT?! 'Q 

I 

1 . 'srfsfiw «Jtr'5i^ C'^ ? '«IR'9i< cast^Nwf’f "*t*'<! i 

2 . f4'•'ffC^'Wi:^ ■®rt5[<1 •^'tc^^f^r?;^, '9 C-SIltS'-^5f?''l ? 

O'fJI lE'C’f] -.‘f'ifcn ^ira ’ll'S'«l1 ? 

b. '®Tf5ftCW^ ^R'3 <=1®? '9 ^71 f.-<R V 

4t ..f^i^f^=r ? '«T|5ltCT‘l sfTC^l '^fC’USfSr ?»t C'f^ ? f^felfsR- 

Ifl, f5T, f>I fe.-< ^?!] ? 

6. ???5I 9}tTO< f^ ? C^t^r f’l^ci'’ ^’TSl «rfC’5>< ^lf^*T'-f1 f^I'5? 

? f<F«tr-T ^?3f «frr5i?f '2t^^ ^■iii ? 

6. r^«fr^ ^rtsitr^? «frc'3^ ji"^ ?ii ? 

^??sf '-R ? 

Questions to be discussed 

1. What is balanced diet ? What are the functions of diet V What are 
the essential classifications of food ? 

2. What are the functions of carbohydrate, protein, fat and mineral 
salts ? How do vitamins help maintaining our health ? 

8 What is vitamin ? What are their functions ? Name a few vitamins 
and their specific functions. 

4. Give a simple description of the process of digestion of food in human 
stomach. 




( Periodic classification or Table of Elements ) 

S C?1T^ *1*^11 

(102) i ^P\ ci\h^ 

r^lC*!^ A] '5l9,^Tfr Rt’«^ C3£(^C^ 

cB;;^5f ’5T^^C*1 >imtiT m '*11 V 

( met^ and non-metal ) CiSl^lC^' 'sT^t Cb^l i 

c?^1 ^f^^i 

vfl^N ^r^lf^g ill I 

'2f‘^l5( c^^l ^r.^'.i r^®3TWl C'5ft'<lR^iT'^1 i Dobereiner ) l f^f^ 

^I’s^T C’^, C^-c^R C5|\r«1^ e 

C5|\^ >i“'’lTl ^T^11 

I fisf^ aH^® ^1 ^ iLaw 

of Triads) I ^^*1 ^^1 ^t=!( C^ 

cgtPH ^ S 

5^" f^?l1 ^4^1 ’^f'^C^ >i°^Tl *1'f'^^l1 

c^f^ir.si?! '^;ra i ci\^ 

C^ltf^llt^ « ‘ilt sflf® '2!C^T‘^T I ^*<11 ^ 

Cl-35-5, Br-80, 1- 127 j + __8i (Br = 80) 

fiiri 

Li -6-94,Na-23,K-391; ^'‘■•i’4+K:-.!)-.„^22-92(Na=23) 

<3 ^JTHl^T^l 3sfl-C3|V.«lll mfl ^3{ 

^^1 I r^i "?3i «tc^t'SfT 

sni ’iC'sp ^ I 



c?i\fii^ caffsi^ ^cHfc-u 

C5^i ^ I 4fC5^r^ ?fc«(j ^fB»r f^®t^ fsf^^rrc'a?! 

( Newland ) ^^?fsT f^cnwfc^ I 1864 sTTC^l f^fs( 

’?3I l 

^WSl[ *11^1^11 *fl^^ '6^?( '5r??^'ffl ^fff 
'1”f^^’?ii 0(-C^Ts( ^^15 *t^t< 

Tf«f-ff1 a\5| '« ?lT>rf!lf^^ 

<fC^ <Sim C5|\^?i I «ff^ 

n*rfc<?f ’i5?iT^^ii i 

< 

nT?i5iTnrw 'QSfsi ^f?i^i >rwtc^ c^ c^m <i?f< 

’t‘t5fl c5i\^fB <si^ c^\cgi^i ^^n^ I 

fiT^^Jt'S "?ilf6?l Cf^ 5J3f •■^1 cT (Law of 

Octaves) l ^ill ^3i ^T3I 17f5 C^T^T^fS 

»i^^,—2fr^f& C5|\c?f?i c^cu »it<fT?i*r«Ti:4 ’FiifS sfc’^tsfj I : 


1 

2 

8 ’ 

4 


6 

7 

H 

Li 

Bt 

1 

« 

0 

N 

0 

8 

9 

10 ! 

11 

12 

18 

h‘ -. 

, F 

V 

Na 

Mg , 

A1 

Si 

P 

s 

16 

16 

17 1 

18 

19 

0 

CM 

21 

01 


Ca 1 

Or 

Ti 

Mn 

Fe 


>ijt '®tf^^tC'®t Cf^n C^ 1, 8 15 Vtc^UW^y CJpTf^^l 

■« CsPTf^^T, 3, 9 16 >lv-»fn^ C>lTf®^T5( ^ 

^1 ^ I f^^nc'Q 

*!t'<%ii "?3s ’t’sp'si ^ i 

f?w 

^"f WStfe’ERI 













[Mendeleeffe or Mendelecvc] I 1869 >itC5^ 

I- v£i-^f5 C5i\f^^ 

^p{] 5i«^>rni C5h r 

c*r^ csrtr?!^ 

?pfwi *rrsfTt^t^ ^z'^ 3i’’fTT^ 

C^l'Tf^^ ’fifT^'Qrffl >f^*l^l ^5Trfl I 

JTTTsrtc^i ^1 

f^f^5l%f^f5 ( Periodicity ) Cf’l'l ^rfn | c^'STf^^ 

^1^1 »|trt1I ^ ^1 ^ ( Periodic Law ) ^ITI^I 

A. 

*tfiif?'^ I 'iit ^iif5 • 

f^f^ C^fir^ '« Hipi^ ’i^m- 



C>i\f^^ii ^«fT‘N ^9Tr.^f?i ^T^5(T*fr^^ 'e^W^ fii'^ii%8, 

f^'^^'®, '6'sw?[ 

?iir—'-9^ >i’^n 

^^^■\i( t^'-siT^^ 1??11 

c5fQT%5'p^ ^srer^rrf^ *lfrc«f^ c^ cast^^^ ’®tf^^1 sf^ 

Ut ^tc«6[ ?i 

5t§, ^1 Pti%t^^ ( Pericolic Table 

or Periodic Chart or Periodic Classification of Elements ) I 





m 

m 


o 

5 

0 


QL 

ill 

0 . 


h 

o: 

o 

X 

i/1 




























































V 


( Description of Periodic Table ) 

'«' 8 R ^ 55 ^^ f^f%^ 
^t%1 Fft ^ *t^tT( 

^rfil^l JTt^ ?1 f^fl^TS ( Period ) 

C(2l^ ^1 ( Group ) I <1t*tt*ttf%^C^ 

TTR^ ’fTrtC^fiT ^1 I ^*1(:-fl- 

C5}\fij^ casf'^ ^1 iS ^ I 

CSftcsT^ C?«n a 

'srf^fs n^n ^ ^•?f wN^pl^ ^^1 ^tft?r «ft^ ^1^1 

m ^srtS ^1 ci{w\ 1 


r^i*f 

*’:^f«i ^1 fn''*it%v5'i 


‘SI-Rf"?'-?. 8 

3R 

• 


i 


1 

<srf5 -^fTfiTF 

2 

II <-->- He 

. 


8 

Li <-->■ Ne 

8 


* 

8 

Na ■<-—> A 

1^1 


18 

K -(—>- Kr 


• 

18 

Rb ■<—>■ Xe 

G 

'jsrf^ ’ftra 

82 

Cs ^ Rn 

7 

'«pi"^< -^tr^ 

12 

Fr <—> Of 


'« ^US TO1 ^ 

■<pf^c5T c^'^ c^'®'« «fc^i 'Sim c^c5f<r ?^c?, 

'6 W Sim C^\c5!?l *(C^ 












'Q ^^TCir ^ffT^‘f^‘t Csft^ C»rff%!ltC^lI 

c^9i fj^fsi^csni I '« ^im 

^tft![?i*m’f c;5tr>R 

'6 ^TT (?«rt®i Ti tSf^^tsr 

tflf^rc5(C^5 ( Periods of Typical elements ) i v£i^*T 

>2t^ I 15^< 'e ’l^P^ ?1 

C^n '6 CAVm^ n‘% (Even and Odd Series > 
m I ^ ^1 58 5^“^^ c^\5I 71 

>!N^T'i oft^i ejcfef^lT|C^ fel^T «rt1& ( Rare Earth-Elements ) 

I f^Rf^ 5rt1& C5i\5i ^-.SF ^T'Q^I >(H 

^ *1^"^ 5!^*t ^ 1 92 

^'SA i t^'RlI *f^ ^1 C^f^'Q '5rrT^f5« ( Radio-active ) 

( Trans-Uranic 

Elements ) I <1^rcil?l 

C^rtC^I^ C<2S^ ^ «5l C'®1^ (Description of Groups) 

^nc^i'fiTc^ vf'^^ *iif^ ^1 'sfsjTtfl c^\'?f^f^ c«t Ti 

A 

csr^c'® Ta’^W I ca£t?lc^ Tl f«fC<n >5t^n (Zero Group) 

A^^ ^ I -« ^ 

^<>raf‘flC'3 (^ "« ’^r) ( Sub-Group a—b ) i A^) ^Tlf C^ 

16f6 AAAf[ C^sfflc^ C^l\f^^ *1fT<'©r5l I vi)^ C«(^ 
?1 vQ <n:^ v^l-qs^J^^^ i 

mA (a—Sub Gr.) C^'t^'Sf®! 

’lTr<1S%^ ^rft^ C^rl^ (alkaline) A^ 
■^A I At \^^ A^A I AfiA C^^A ^-^nC3£t‘fh} (fe—Sub Gr.) 

cjpTf^iT, ciprf^^, 'srrtc^iTf^if t^rffif ^?i'® ^a^^ 

^ 'Sl^’r-C3|\«T iltc^ ^A I >59-51 C11?I 



Vll 


(Zero Gr.) C^U ’iR^I iRt^ —\5tt C^t^ 

, »• 

W I ym^ (Inert 

elements ) srfR ^1 ^ I ^^5? c«t^r® 

I esf^ ?1 'e 


«rd?i ^^rtw*i 

( Periodicity of Properties of Elements ) s , 

■1^ t oi\c5T-si c’fcn 

>ic^9 mm sF^itsjmc^ ^ I si^ m 

C2t%^ fs^f^utc^nr Clc?i 

A 

f^u®^ iHti? f^f^i %’?Ff^c*r?i 

I 'Tn ^1 c«tte »ic^tcw mf*t^ csptfiR 
’tlt^ 5T^f^C5 C^\d! 'srfeltfe 

« m I 

(i) (Atomic volume): n^T^X 

( Ortflf)m ) C^l\f^^ ^Trc<?l ^ ^ C>1^ 

'SfHl^ST (At.vol.) I C^t^l C*l^ Ol\c9!1I 

mr? Tf?n mrf i 

'QW^l ^ (Co-ordinates) Kfk^^ 

'3t^ ci»^cii?i ?rr^i df Rm c^tm f%«Tc^ 

t'^f^ c5i^5T *i1tiriFdr ^^3fT^Tc?i ^ir -ii^* 

f?3i-^?idf^i 5im^iitc5i ^^tJi TO I 

fKai dfm mil c^ 'sn^ %^, ^tfl 

otc^ii ^<ic3ni I ^ ^*r\^ 

cumir, *l^tTO C3i\q«% cumn I '51 

TOm®rl^^ mtmscsiii -ittcmsi '5^f5 ^5^ 

^ fsij:#»t ^TO I wtsfta ftsrf^ /Sfttfl® irsRrt? ( Lother 



Meyer) C^f'Stfeil sfflf >[3l»lijnf 

'srra^cj?^ f63rf?c?{^ csf^c^iii 

^C?IS( I 



(vi) (?rt'5J^tv ^tm'^ (Periodicity of Valency): 
c^iNstf^pp?! casti ^1 >i*s^i c>[^ csTl? C5|^csi?i c^rr^y 
^1 casfl^ c^tsfj^l I c^mm ssif^ 

'^fk *1ttlI1 cast^^ C^tlJ^I \?J-cast^C^ 

( Zero Group) CTT^I'STfti^ '^^l^ CTf^mn I 

^ I T^fHm CJFTf^JI '9 '5r^r*1CWiT 

ca\c:3i^ c^t®fT^t<i casfl ^1 cmj^) 

fsic^«t m]i 



II 

III 

IV 

V 

VI 

VII 

VIII 

Nap 

CaP, 

BP, 

SiP, 

SP, 

SP, 

IP, 

OsP, 

Na,0 

CaO 

B,0, 

0,0, 

P.0, 

s.o, 

Mn,0, 

ObjO, 


Nap 

Na,0 


CaO 
















































































IX 


(important 

valency) «f?i1 ,—S, Cl. Mn C^C3i (Maximum 

valency) C^t^r^l Cu, Ag C’sfCai ( Minimum 

valency ) CTfSfT'Sl 1 

(iii) ( Electro-chemkal 

periodic relation ) : ♦I^TCTf ^1 

«rr^ *>1% 5fT<i4^ ^ ii^’s ^ 

3^TC«TK«fJT Tf^l I t2fs{5l casl% ^1 C3^c*f^ 

( Electro-positive ) I 
'6 casf%c^ ar-?l*t 5t»f ’It^ 

^^5 C3St^ >5J ^ >IC«fI ^5 ^1 

(Electro-negative) C?«11 C^f^ 

^1 viit ajj^n ^fVi ^usitC'Sfic r.a!t% ^1 

^rc^^T *1tn i 

’ikslil CsrlC'^ISl 

I : 


N»J,0 


cao I Ai,o, j ! p.o. 


s,o. 
^1 so. 


01,0, 


^fflK j ^5'®ITrf»fiF| 513 'STTtfJlW "STf® >^3 

i'STJffTO ‘TJJ) 'STTTf^® ‘Oil'l 


C^f^CSRJ ^ '®«rt^ 

( Uses, Merits or Utilities of Periodic Table ) 

(i) ( Systematic classification of 

elements) I eqi^ ^rT^d^*! 

16i^ C^lT^t^fS car^: » 

dwtc*«r^ 'Q '5f5«(T?J^T '« 

^T^rt ^T^1 ^i'Q filcti i 
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(ii) 'STO^ ’*f?^?*tt*R (Correction of atomic 

weights); c^r?if^irr!i '« c^im 

*tT?i^T*ff^^ '6WiT ^^1 m'^ i- 

'srftn' f^9T c^ *ir?iTr«ff?i^ 'q^r 13*5 j 13-5 

'QSfrsi'? (r?FR m c3(NQTf^c^^ i 

*rc^ ^niv<^ 'Q C^tWTol ^51 m c^ C^r^fs^TCsra 

'QSR 9; [ ^sim^x c5rrwi^i=nt^^jt®rf¥^ 

4*5 X 2=9]; *f?i^it*fR3^ '6 «r ^5t tf?ii 

76 csi^ifii^ 114. 

(iii) S)^ C’i'tSr^ *t«l1C'4 ( Discovery of new 

elements;) % C^i'QTf^C^pil funfS?! 'sffij?!! cs\)f^'^ 

t 

a 

c^\c5i^ '« 

I sitsf C?Jl vii^-c^t^sf, 

^£^^•s I C¥^1 C^ 

I [Eka-Boron, Eka-Aluminium, Eka-Silicon] I '4^*«’TV‘*f'®f%- 
^ (Psi'QTf^c^^ ^f^wr^r ^n m \ •^nfvs^rR, 

'« c^ f®^fB ^ 

f^f^i '®rn:^ I 

, (iv) <1tl|5lt*tfi[^ ^il^RT (Atomic Structure) : *1<t^ 

JlRRT I 

( Difficulties and Demerits ) 

(i) «1^^asiOT I fSii5^ T^vs 

^ !• 

m (39-944) 'Q *t^Tf»l¥R (39-10)} 





XI 


(58-94)'« (58-69) j (126-91)'« (232-12) 

twtf? 

^65'5?f Ctf«^l1 I ^91 

^^T?f-*rr<!^C^ ^TR'® ap3|T?^5|tC?I?I I ’ 

(ii) 3?'fe5tc«rc5f?[ "StsiS 

«ff^ ^ef^1 ca!f<?)^ ^1i:^tCWW<( 5TC3P TftJT C?«^1 ^1^1 I 

^t^«l, C3!t%^ csi'tc^fl?! t?fT4 «fC^ I vfl^ 5TC^ 

Jic^Q ‘rr^<fff'«tcwli RsfT?i^ 

’Jiff) (HfiO) ^%1 ^^1 *fi:^ 

?)t\l itTf^^, 

^-1 (Cly, H.^), >l>i>it^fr'^ 

• * 

c^rf?iiT ^r?ii 'Sff^itr^^ (CH+^CCU) r<f^ ^irc^ifcafwfl ^t>i 

(iii) %5T-3?tl& S CsWfS >lff5 TrV^^ C*w)c^<I 

c«\® « mij'SJ T'f^Til Afm'l ^<f-Cli 

5rf3i ^r-a of's^i i ’I'lfTi r.ii)si- 

z*pzm I 

"rHs c»ffr®m « c>\U] ^41 « >(n?rT4'r^'* 

^<3111 t5TCr< vil^t ca£t%C^ C?«^1 i ’^’sf-TigC^ 

<3 *lt31? ^93H 9 r«?lC3£|^l'$ I 

(v) caf^c'® 

^\i{ I 

( Modern basis of Periodic Table ) . 

'®if':^ e-^ii ^T^ii c^^cqfl mf^ f^»(ff<i^ i 

f^i5 >441: ^1 <ir.^ 

m c^ I 

33 A 



[ *tt!|3[T*ff^^ '««f5»: H=1, 2, 3 ] I 

f^^fSP?rt?f irt^ ( Atomic number or Nuclear charge ) 

i 

cirlcsr^ 4r^ \ m, csitiTO 

c^m <?itfii^«i f^»r ^ I 

^ ?i ^ <*fT^5it«ff^^ 

5T‘N':"tTf^^ ^55(1 ^^1 I 

»i•^«<TTS?T^l ’?3i ^9^*1: 

K4t^#t 

^^t?rapCT ^\m 'cutr.fetf^ '^t?prt«tf^^ 

«wtft ^ I 

^r^f^5F *t% ^ (At. No.) 

(i) nt?I5(t‘fR^P WT1 'e Ffc^ ci\m '«I’S *I*N«IJ1 

I 

n?f 92 92 *tt^I5(t®ff^^ »T*x^Tt?r(At. No.) 

%U-\ I 

(ii) <Tr?(5(t«rf^^ ^in 

^<(T< Tlt^I f?l<?f ^?!1 I ^t^?:^lfC5T<I vfl^ ^^J{ I 

(iii) nt?l3|t«fr^^ >r^«(Tt?(^tft »ltA^ ^ 

nfetr»fm3( ; ^ Ff^fB CSfni)? ^ 'Si'lf 

«(fc^ 5?1 I '« »fN^1 

rlr.^ ^c>I I 

(iv) 14fB ci\m irar 

»rs«(Ti 'STSf^rfr ♦f^fK %p{ i 



W. B. BOARD OF SECONDARY EDUCATION 

HIGHER secondary EXAM. QUESTIONS 


1960 : CHEMISTRY— First Paper 
Group A 


1. What do you understand by the terms : 

Atom, molecule, symbol and formula ? 

What does a chemical equation indicate ? Illustrate, with 
reference to the equation N2'4'3H2 = 2NH3. What does not 
this equation state about the chemical reaction involved ? 


2. State the law of conservation of mass. How would you 
verify it experimentally ? How do you explain the loss in weight 
of a candle on uming in open air ? 


3. State Avogadro's hypothesis : 

*One volume 6f hydrogen combines with one volume of- 
chlorine to form two volumes of hydrochloric acid gas (the 
volumes are measured under the same Conditions of temperature 
and pressure). Deduce the formula of hydrochloric acid gas 
from this observation, given that molecules of hydrogen and of 
chlorine ai^ diatomic. 

Prove that molecular weight of a gas or vapour is twice 
its vapour density. 

4. Write short notes on — (a) Water of crystallisation, 
(b) Catalysis, and (c) Super-saturated solution. Give examples. 

5. Calculate the weight of potassium chlorate which on 
heating will liberate 3*04 litres of oxygen at 27“C and 750 mm. 
pre3Wif^38*iiAt. wt. of K —39, and of Cl 35 5). 

Group B 


6. (a) What do you understand by ‘oxidation’ and 
’reduction’ ? Give exanaples. 

(b) What is ‘nascent, state’ ? How would you prove 
that nascent hydrogen is a stronger reducing agent than ordinary 
hydrogen ? 

7. How is hydrogen peroxide prepared ? State its important 


properties and uses. 

What happens when a dilute aqueous solution of hydrogen 
peroxide is evaporated on a water-bath ? 

8. State, giving equations, what happens when : 

(a) Lead nitrate is strongly heated, (b) Sodium nittrate 
is heated with concentrated sulphuric acid, (c) Moderfttjeljf 
dilute nitric acid, ia added to copper turnings, and (d) amriioniuiii' 

nitrate is heated. | 

Mention in each, case the colour of the gas or vapour 
and also of the residue; if any. ^ / 
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9. How is a,mmonia prepared in the laboratory ? How is 
the gas dried and collected ? Sketch the apparatus used. State 
its principal properties and uses. 

10. Describe briefly how the following subatances are 
prepared: (a) Orthophosphoric acid from bone ash, (b) Bed 
phosphorus from white phosphorus, (c) Hydrochloric acid from 
sodium chloride, and (d) Chlorine from concentrated hydro¬ 
chloric acid. 

State the important physical and chemical properties of 
chlorine. 

1960 : CHEMISTRY—Second Paper {Group A) 

1. (a) What is meant by equivalent weight of an element ? 
How is it related to its atomic weight ? 

(b) 2 0 gms. of lead were completely converted into its 
oxide, which weighed 2*1544 gms. What is the equivalent weight 
of lead ? . i ^ 

2. What is a normal solution ? 

Calculate the volume of decinormal sulphuric acid required 
to neutralise 500 c.c. of a solution containing 2 5 gms. of caustic 
soda per litre (At. wt. of Na=23). Give the ionic explanation 
of what happens during neutralisation. «, 

3. Write a short para on each of the following : 

(a) Structure of an atom, (b) Electrovalenoy and 
covalency, (c) Destructive distillation.. 

4. Define the terms : ‘electrolyte,’ ‘anions’ and ‘cations.’ 
Give examples. 

State Faraday’s laws of electrolysis. Deduce from these laws : 
(a) definition of electro-chemical equivalent and (b) re’ationship 
^tween chemical equivalent and electro-chemical equiva^nt. 

5. How is sulphur dioxide prepared in the laboratory ? State 
its principal physical and chemical properties. Explain its 
bleaching action. 

Group B 

6. Describe the laboratory method of preparation, purification 
knd collection of carbon monoxide. Compare its properties with 
those of carbon dioxide. State two of its uses. 

7. Describe any method of preparing methyl alcohol. How 
is it converted into formaldehyde ? Give their structural formulae. 
What do you understand by ‘methylated spirit’ and ‘formalin’ ? 

S. How is aluminium extracted from bauxite ? State three 
of its chemical properties and two of its industrial uses. What 
is “Thermit” process ? 

9. Descf be the reactions involved in the different stages of 
extraction of copper from copper pyrites. How is the metal 
xefined ? State two of the principal uses of the metal. 
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10. Name the raw materials used in the blast furnace for 
extraction of pig iron. Give a brief description of the reactions 
and explain them with the help of simple equations. 

State very briefly the principle of preparation j^f steel from 
pig iron. (Description of any of the processes is not required). 

What is rust ? Mention two methods for rust-prevention. 

1960 : CHEMISTRY (Gompartmental)—I ^est Paper 

Group A (Answer any three questions) 

1. Explain what is meant by “water of crystallisation. 

Give examples, with formulaa, of two compounds with water ol 

crystallisation. What happens when blue crystals of coppei 

sulphate are slowly heated ? 

• • 

What do you mean by “efflorescence” and ‘‘deliquescence” ? 
Mention one illustrative compound in each case’. 

2. State the taws of “definite proportion” and “multiple 
proportions”. Illustrate with suitable examples. 

Give one important reason to explairt why air is not regaided 
as a chemical compound of nitrogen and ox\gen. 

3. Write short notes on : (a) colloidal solution ; (b) atom : 
and (c) dfbtillation. Give examples where necessary. 

4. Define “solubility.” How would you determine the solu¬ 
bility of sodium chloride at room temperature ? What do you 
mean by “solubility curves” ? State their iftility. 

5. Calculate the weight of calcium carbonate which when 
completely dissolved in hydrochloric acid will Kberate 3 litres of 
carbon dioxide at 0'’G and 7o0 mm. pressure. [At. wts—Ca = 40 

c=:miJL 

Group B (Answer any three questions) 

6. How is hydrochloric acid gas prepared and collected in 
the laboratory ? Give a neat sketch of the apparatus. Give 
equation for the reaction. Describe one or more expeiiments to 
illustrate its high solubility in water and its acidic property. 

What happens when the gas is passed into a dilute solution 
of silver nitrate ? 

7. Describe the method of preparation of nitric acid from 
potassium nitrate in the laboratory. Give equation for the re¬ 
action. What happens when concentrated nitric acid is di oppfili 

, on strongly heated pumice stone ? 

Describe briefly two experiments to demonstrate that nitric 
acid is an oxidising agent. 

8. What are oxides ? How would you classify Ahem ? Give 
one example of each class of oxide stating thel^asis of its 
classification as such. 



9. State, gmng equations, what hfbppens when— 

(а) a mixture of solutions of sodii^ nitrate and ammoniu]|i 
chloride is heated ; (b) steam is passed through a red hot iron 
tube^ loosely packed with iron turnings ; (c) hydrc^en is passed 
over* heated copper oxide; and {d) carbon dioxide is lAssed 
for a long time through lime water. 

Describe the visible changes accompanying the reaction in 
each case. 

10. Describe briefly, giving equations, the methods of 
preparation of the following :— 

(a) a solution of hydrofluoric acid ; (b) iodine from potassium 
iodide ; (c) nitrous oxide ; and (d) chloride from sodium chloride. 
State one use of each product. 

1960: CHEMISTRY ^(Compartmental)—S econd Papeb 

Group A ( Answer any three questions ) 

1. (q) 0’6842 gm. ‘of copper was dissolved in nitric acid and 
the solution was carefully evaporated to dryness. When the solid 
residue was strongly heated, ()‘8567 gm. of cupric oxide was pro¬ 
duced. Calculate the equivalent weight of copper. 

(б) 1‘0813 gms. of iron gave 3‘1439 gms of fewic chloride. 
Calculate the equivalent weight of iron in this compound, 
[equivalent weight of chlorine=85'5] 

The atomic weight of iron is 55’84 ; find the valency of iron 
in ferric chloride. 

2. Describe the principle of manufacture of sulphuric acid by 
the Chamber or tne Contact Process. (Description or sketch of 
plants is not required). Give necessary equations. ^ 

, How would you experimentally show that sulphurifs^lS is a 
dehydrating agent 7 

Write the general formula of "alum". What is common alum ? 

3. Give a neat sketch of the Kipp’s apparatus and describe 
how is it used for the preparation of hydrogen sulphide. 

Explain the use of the gas as an analytical reagent. 

^ 4. Write short notes on the following:— 

(a) acids, bases and salts ; {b) acid salt and basic salt; 
(c) hydrolysis. (Illustrate with suitable examples.) 

, 5. Give two physical and three chemical differences between 

metals and non-metals. Which of these is most decisive ? 
Illustrate with examples. 

Group B (Answer any three questions) 

- 6. Deesribe the chemical reactions involved in tlie extraction 
of lead Irof^ galena. State four of its properties and two uses. 
How are Iwharge and red lead prepared,? Describe giving 
equationathe action of nitric acid on these compounds. 
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7. How is Zinc prepared from Zinc blende ? State four of 
its ohemi«kl properties a^id ’name two of its alloys. What do 
you mean by galvanised iron ? How is it obtained ? . 

8. Describe the chemical reactions by which sodium chloride 
is converted into sodium carbonate by Solvay’s ProoesB. , 

What happens when a solution of sodium chloride is elec¬ 
trolysed ? State the use of the products obtained. What will 
happen if the products are mixed up in the cold ? 

9. Write short notes on :—(a) saturated and unsaturated 
compounds, and (fc) homologous series. 

Illustrate your answer with the help of structural formulas of 
compounds known to you. 

10. How is ethyl alcohol prepared from glucose ? Give its 

structural formula. How would you prove the presence^ of a 
hydroxyl group *in it ? What happens when ethyl alcohol is 
oxidised ? ^ 

• 1961*: CHEMISTRY—PiBST Paper 

Group A (Answer any thrie questions) 

1. Explain the following terms with reference to one example : 

solution, solvent, solute. 

Starting from a dilute solution of sodium chloride in water, 
how would you prepare {a) pure water, and (b) pure crystals of 
sodium chloride ? Give experimental details. 

2. Describe 07ie experiment in each cas^ to prove that: 

(z) air contains oxygen i (it) it is a mixture and not a 
compound of oxygen and nitrogen. ; and (m) oxygen and nitrogen 
are present in air in the ratio of approximately T : 4 by volume. 

OJate Dalton’s ‘Atomic Theory’ and indicate its utility. 
Explain wnat you understand by ‘atomic weight’ of an element. 

4. Write short notes on any three of the following :— 

(a) acidic oxide and basic oxide ; (b) hard water and soft 

water; (c) Gay-Lussac’s law of gaseous volumes ; and 
(d) solubility curves. 

5. Calculate the weight of zinc which when dissolved in 

excess of dilute sulphuric acid will liberate 0*57 litre of hydrogen 
at 27'’0 and 750 mm. pressure. How much will be 

produced ? [At. wts.—Zn=»65'38. S = 32] 

Group B (Answer any three questions) 

6. When mercuric oxide is strongly heated in a hard glass 
tube a gas is evolved i what is the name of the gas ? Describe the 
laboratory method of preparation of the gas from potassium 
chlorate and explain why it is mixed with manganese dioxide. 
Describe -four experiments to demonstrate that thM gas sum^b 
combustion and acts as an oxidising agent in e^jh case. ;<^ive 
equations. 
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7. How is hydrochloric acid gas,prepared in the laboratory f 
Describe experiments to illustrate » (a) it is very soluble in water 
and is acid to litmus ; (b), its reaction with ammonia gas and 
(c) with silver nitrate solution. 

W^at happens when concentrated hydrochloric acid is 
electrolysed ? 

8. (a) Describe two purely chemical reactions by which 
hydrogen may be obtained from water. Give equations. 

(6) Describe an experiment to show that water is produced 
when hydrogen reduces an oxide of a metal. 

9. How is white phosphorus obtained from a mineral con¬ 
taining calcium phosphate ? 

Starting with white phosphorus, how would you prepare (a) 
red p|iosphorus, (6) phosphorus pentoxide and^. (c) orthophos- 
phorio acid ? 

10. A colourless crystalline compound ohas the following 
percentage composition ; sulphur 24‘24 per cqut, nitrogen 21.‘21 
per cent, hydrogen 6‘06 pfr cent., the rest is oxygen. Determine 
the emperical formula oi^ the compound. .Give the name of the 
compound if the molecular formula be the same as the empirical 
formula and if it is found to be a sulphate. 

What will happen if the compound is heated with a con¬ 
centrated solution of sodium hydroxide ? Give equation. 

[At. wts.—8=32, N = 14] 

1961 : CHEMISTRY— Second Paper 
Grou^ A (Answer any three questions) 

1. Describe an experiment for the determination of gSyjii^lent 
jfveight of zinc by displacement of hydrogen from an acid. Indi¬ 
cate the method of calculation from experimental data. 

2. (a) How would you prepare a decinormal solution of 
sodium carbonate 7 

{b) 25 wiZ of 1’12N/10 sodium hydroxide require 24'0 mZ of 
a solution of sulphuric acid for complete neutralisation. Oaloulate 
the strength of the acid in terms of normality and grams per litre. 

[1 ml may be taken as equal to 1 c.c.] [At. wt.—8=32] 

Explain the reaction with the help of an equation mentioning 
the ions which disappear during neutralisation. 

^3. Write short notes on protons, electrons and neutrons. 
Give the electronic explanation of the formation of the molecules 
of sodium flouride and flourine. Mention the type of valency 
exhibited in each case. [Atomic number ; Na=ll, F=9] 

4. How il. carbon dioxide prepared in the laboratory/ ? Give 
equation {or,«l!.he reaction. State four important properties and 
two uses of^he gas. ^ 
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* How would you convert sodium carbonate into sodium 
bicarbonate and vice veraa^? ' 

T). How is sulphuric acid prepared by the lead-chamber 
process ? Explain the chemical reactions involved. (Description 
or sketch of the commercial plant is not required). •. 

State the properties and uses of the acid. 

Group B (Answer any three questions) 

6. Describe the chemical reactions which occur in the 
process of manufacture of zinc from zinc blende. State its 
chemical properties and two of its uses. Name two alloys of zinc 
and mention what other metals they contain. 

7. Give a neat sketch of the blast furnace used in the 
extraction of iron, and describe how the process is carried out. 
Why is limesflone added ? Give equations for the reactions 
which take place in the blast furnace. 

• 8. How are Jlie following compounds prepared :—crystalline 
copper sulphate, anhydrous aluminimm chloride, litharge and 
red lead ? Give the formula! of theseporapounds. 

What is the# action of water On anyhydrous aluminium 
chloride and of dilute nitric acid on red lead ? Give equations 
for the ructions. 

9. How is methyl alcohol obtained from products of distil¬ 
lation of wood ? Give its structural formula. What happens 
when the alcohol is acted upon by the following substances : 

{a) phosphorus pentaohloride, (6) -coucenbrated sulphuric 
acid and (c) oxidising agents. 

10, How is acetylene prepared ? Statg two of its uses. 
Mention two reactions which show that it is an unsaturated 
caKfpn^^id. Give equations with structural formulue of the 
compounds. State two other properties of acetylene. 

1961 : CHEMISTRY (Oompartmental)—F irst Paper^ 

Group A (Answer any three questions) 

1. Copper sulphate is sbluble in water. Describe in detail 
the laboratory process by which you obtain pure crystals 
of the compound from impure copper sulphate containing sand 
and other insoluble matters. How would you remove any soluble 
impurity if present ? 

2. Describe with a sketch of the apparatus, how would you 

carry out the experiment and collect the products when electric 
current is passed through water acidulated with dilute sulphuric 
acid. How would you identify the products obtained ? , 

Under what condition will they recombine to produce water 
againi? 

3. State Avogadro’s law and show how it fas been utilized 
for the determination of atomic weight of an eie3W|pt. 
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4. What do you underBiand by (a) effiorwoeace ; (d) deli¬ 
quescence ? Give one example in e^h case. How would you 
determme the percentage amount m 'water of crystaUisati(m in 
alum ? Give expeiimental detail. 

5. Write notes on any two :—(a) colloidal solution ; (&) cata¬ 
lysis ; ,{c) niltfogen cycle ; (d) nascent hydrogen. 

Orcntp B ( Answer any three questions) 

6. Describe one method of preparing bromine in the labora¬ 
tory. Give equation. State four of its properties and compare 
them with the corresponding properties of chlorine and iodine. 

7. What do you understand by allotropy ? Describe the 
methods of preparation of two important allotropic forms of 
phosphoru?. State their properties. Give reasons for considering 
phosphorus as a chemical analogue of nitrogen. 

8. State what happens and what visible changes take place 
when (answer any four) : —la) sodium fluoride is heated with 
concentrated sulphuric acid in a lead vessel; {h) chlorine is in¬ 
verted over a jar of ammonia gas ; (c) potassium nitrate is heated 
with concentrated sulphurio acid ; (d) a mixture of ammonia and 
air is passed over heated platinum catalyst ' (e) concentrated 
nitric acid is boiled with powdered sulphur. Give equations. 

9. How is hydrogen peroxide prepared ? State two of its uses. 

Describe with equations, two reactions in each case to show 

that {i) hydrogen peroxide is an oxidising agent ; {it) it behaves 
as a reducing agent. What happens when it is heated ? 

10. (a) A current of hydrogen is passed over cupric oxide heated 
in a bulb tube. Calculate the volume of hydrogen at N. T. P. 
required for the reduction of O'R gm. of the oxide. 

[At wt. Ou^.i>3*^J 

(b) A colourless crystalline compound on analysis was 
to contain 44*8 per cent, of potassium, and 18*4 per cent, 
of sulphur. The rest was oxygen. What is empirical formula of 
the compound ? [At. wts. 8=32] 

1961 : CHEMISTRY ( Compartmental)— Second Paper 

Group A (Answer any three questions) 

i. Starting with pure metallic copper describe how you 
would determine equivalent weight of the metal. Indicate the 
method of calculation from experimental data. 

2f' Define ‘Normal solution’. Give an example. 

30 ml of solution of sulphuric acid neutralise 25 ml of a 
solution of sodium carbonate containing 6*0 gms of the anhydrous 
substances per lit)e. Calculate the strength of the acid in terms 
of normality anil grams per litre. (At. wts. Na=23, 
gnd3) [I ml mw be taken as equal to 1 C.O 4 ] 
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3. Give a brief aoecmst of t*he structure of atoms. State and 
illustrate wbat you tinderstSland by ‘electrovalenoy’ and ‘covat* 
lency.’ 

4. State, giving equations^ happens when : {a) calcium 
carbonate is strongly hei^tgd^ (b) carbon dioxidd’ is jjassed 
thiough a concentrated solufcidh-lif sodium carbonate , (c) carbon 
dioxide IS passed through a^'^er of red-hot carbon , (d) burning 
magnesium ribbon is introdu^d into a jar of carbon dioxide. 

Mention in each case the colour and the state (solid, liquid or 
solution, gaseous) of the products of the reaction and describe the 
visible change in (d). 

5. How is sulphur dioxide prepared in the laboratory ? 
Briefly describe experiments to illustrate four impoitant chemical 
properties of th^gas. How is it oxidised to sulphui tnoxide ? 

Group^ B (Answer any three questions) 

^ *6 Write whafJ you know about an 7 ' three :— 

(a) Plaster of Paris ^^h) Galvanis'liig , (c) Thermit process, 
(d) Alum. • 

7. How is copper extracted from copper pyrites ? Give 
equation f^r the chemical reactions involved. How is chemically 
pure copper obtained ? What happens when copper is treated 
with moderately dilute nitric acid ? 

8 Describe (without giving details abopt commercial plants) 
one method m eacli case by which calcium and magnesium are 
obtained. State the chemical properties of the metals. 

9. What IS distillation ? 

Give.*^ account of the manufacture of coal gas by destructive 
distillation of coal. How is the gas purified from sulphurett^ 
hydrogen ? Name the by-products 

10. How 18 methane prepared in the laboratoiy ’ Give 
equation for the reaction. State its properties. How would you 
^tablish that it is a saturated compound ? 

1962 : CHEMISTRY— -First Paper (Group A) 

1. (a) Explain what is meant by water of crystallnation. 
{)'l gm. of crystalline substance gave out, on heating, 0'0512 gjps. 
of water and become anhydrous. Given that the molecular 
veight of the crystalline subiitance is 24^, calculate the nupber 
of molecules of water of cryst^dUsation in the compound. 

(&) What weight of copp^ mtkl^be ttpiled wit^ concentrated 
sodphuriii^oid to give 50 at f7'*G and 750 

[fjlft. ? [Cu.«=63'6 ] 
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9, Exiflftin 

{a} ^araM boIqMob ; {b) i Is) ^ 

(d) ohemicaH aontpotiod ; gmm luad 

weight;{/) tieetro-ohemiead eqaivasiEBli " > 

Give one lltustrative example fe|4sw’ ^ 

3. State the law of eoneervatiop of ^ 

Deaonbe one experiment each to stow that the law'hol|3a 
good for i (a) rusting of iron (&) burning of cbatooal 
(c) «4ubhmatiott of camphor. ^ 

4 What IS chemical equation ? 

State all that is implied m the equation 2Ha+Oa=**2fl«C>‘ 
and give experimental evidence for each part of your statement. 

n Geoup B 

5. BaOa is called barhim peroxide, but MnOg le called 
mangaoBMe dioxide , why ? 

Describe bow a dilute aqueous solution of liydrogen perox^di| 
may be prepared in the iBPboratory. How would you show that 
hydrogen peroxide (a) is an oxidising agent (give two reactions 
with equations), (&) decomposes into oxygen. 

6 Give the names and formulas of two gases whmh posses 
bleaching properties, and account for their bleaching acWn, 

Describe the preparation and collection of one pS "these gases 
in the laboratory, an^ give two examples (with equations) of its.* 
oxidising or reducing property, as the case may be. 

7. Describe how ammonia is prepared, dried and collected la; 
the laboratory. Describe one expenment each to show its (a) high 
solubility in water, (b) basic character, and (c) inflammability. 

State the condition in which it can be oxidised to nitno oxide 
or tr»^c acid. v , ^ 

8. What are (a) bone black , (5]r bone ash ? ^ " 

Starting from bone ash describe how you -'prepare 

a) erthophosphoric acid, (b) white phosphorus. ^ % 

What 18 superphosphate of lime and what is its ^ 

9. Descnbe the commercial preparation of 
i-ving labelled sketch of the kiln. 

State, giving equations, what hfippens when carbon 
arsed throiqfti (a) lin;^ wSjter ) (b) solution 'Pf coionton 
iturated with ammomat 

11, How is hydnoel^xie acid Minilaatttf!« ^ 

Dei^ribe its acttcki si i (a) iron. fearide 

(dn oilvernitrate sole 
r€» wwt talm idaoo and 







